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REPORT
IN RESPECT OF THE

INQUIRY AS TO EFFLUVIUM NUISANCES

ARISING IN CONNEXION WITH VARIOUS

MANUFACTURING AND OTHER BRANCHES OF
INDUSTRY.

On April 6, 1875, Mr. Simon, at that time Medical Officer of

the Board, brought before the President a proposal that I should be

t charged with the large inquiry on which the following is my first

report,—a general inquiry, namely, which I was to carry on at such

times as my other office-engagements would allow, into “the effluvium-

“ nuisances which arise in connexion with various manufacturing and
“ other branches of industry, specially with regard to the effect upon
“ health of each such nuisance, and to the degree in which the nuisance

“ can be prevented ;
” and the President having approved this proposal,

I thereupon received my instructions from Mr. Simon, and I commenced

the inquiry in November 1875. From the nature of the inquiry it has

been impracticable to pursue it in any systematic order. It has been

^ necessary to make inquiries, and to visit establishments of the same

kind of business, in many different places ;
and, on the same day, perhaps,

to visit various kinds of business establishments in the same place. I

am by no means sure that all branches of industry producing effluvium

nuisances are included in the report; but I think it will be found that

all the most important of them are included. And as respects the

remainder, I think it will probably be found that the principles enun-

ciated as respects those industries reported on are applicable mutatis

mutandis to those which may have beon omitted, whether regard be had

to the nature of the effluvia and their effect upon public health, or to

the means which may be suggested for the abatement or minimizing of

the nuisance created. The magnitude and difficulties of the subject

were obvious as soon as it was fairly entered upon.
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On Effluvium-
Nuisancos, by
Dr. Dullard.

Extent and
degree of public
inconvenience.

Complaints to

local authorities

no trustworthy
criterion.

In order to avoid periphrasis I shall throughout this Report designate

manufacturing and other branches cf industry producing effluvium-

nnisances “offensive businesses,” and the nuisances they occasion

“ industrial nuisances.”

In pursuing the inquiry I have endeavoured to obtain information

upon the following points, viz. :

—

1. The extent and degree of the inconvenience to the community

occasioned by industrial nuisances.

2. The industrial processes, or the parts of industrial processes,

which produce effluvia complained of as offensive.

3. The evidence that these offensive effluvia are also injurious to

health.

4. The methods which are in use or may be devised for preventing

or minimizing nuisance from them.

o. (Incidentially.) The difficulties experienced by local authorities

in dealing with this class of nuisances.

The only observations of a general character I propose making at

present are the following. The tendency of the inquiry is to show that,

I. While certain kinds of offensive businesses are to be met with

and occasion nuisance mainly in certain known localities, the majority

of them are scattered more or less widely over the country, and one

or more of them are to he met with usually in every town and in

some villages. For various reasons, these nuisances are not always

made the subject of complaint to local authorities, even where the

nuisances are pretty constant, but the annoyances, and sometimes
serious annoyances, exist nevertheless. I soon discovered that the fre-

quency of complaints made to the local authorities was no trustworthy

criterion of the extent or intensity of a nuisance. Several causes con-

duce to this. In the first place there is the thoroughly English and
praiseworthy disinclination to be unneighbourly. English people living

in the same town or village will hear a great deal of annoyance from

those with whom they live in amity before they complain to any con-

stituted authority, especially if they think that such complaint will lead

to legal proceedings in which they are likely to be called to give evi-

dence. This feeling operates decidedly more in small towns and
villages, where the inhabitants are much thrown together socially, than

in large towns or in London. In the second place it sometimes happens
that the person whose trade creates the nuisance is the principal and
most important man in the place, and abstention from complaint results

from a dread of his influence being exerted adversely to the complainant.
Allied to this last is a third cause. It sometimes happens that the

persons most annoyed are those who are either directly or indirectly

dependent for their livelihood upon the e> istence of the establishment,

or class of establishments, creating the nuisance. Such persons are not

at all likely to complain, however great the annoyance they experience.

In the fourth place, it sometimes happens, from one cause or another,

that persons, annoyed by trade effluvia abstain from making complaint,
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because they are unable distinctly to associate tlie nuisance they suffer On Effluvium*

from with a particular establishment. This often occurs where often- D?f&by

sive businesses of the same or of different kinds are congregated in or
about some particular spot. When they are of the same kind complaint
is sometimes made generally of the group of establishments

; where they
are of different kinds, the persons who would be disposed to complain
are not sufficiently informed to be able to distinguish between the
different effluvia. Habitual exposure to trade effluvia and constant Habit, &c. affect

daily familiarity with them tend, as is the case with all offensive odours, tomodourl!
to render people less sensitive to their influence, and thus less disposed
to complain of them than they otherwise would be. I have often myself
experienced this loss of sensitiveness in the midst of the most offensive
trade processes.

To a similar cause may probably in part be attributed the fact that a
nuisance is sometimes less complained of in the immediate vicinity of a
trade establishment than at a distance from it, where the effluvia are
only occasionally wafted by the wind. It is no criterion of the existence
or intensity of a trade nuisance that it is not complained of in the
immediate purlieus of an establishment

;
so it is no valid ground for

disbelieving the assertions of those who complain, although living at a
distance.

Some individuals, moreover, are more sensitive to offensive odours
than others : for personal habits of life and the habitual surroundings of
persons in different social positions, while they may cause some to feel

distress and inconvenience from comparatively trifling degrees of stench,

may render others little observant of comparatively intense offensiveness.

The degree ofnuisance occasioned by offensive businesses varies greatly Degree of nui-

with the nature of the businesses. The most offensive effluvia are those ^^nature of

which are given off
1

from trade processes in which the materials used trade,

consist mainly of animal matters, especially refuse animal matters, or

which contain elements of animal , origin. The most disgusting of all

are the effluvia from the process of gut-scraping and the preparation of

sausage skins and catgut, the preparation of artificial manures from
“ scutch ” (the refuse matter of the manufacture of glue), the manufac-

ture of some other kinds of artificial manures, and the melting of some
kinds of fat. Manufacturing businesses which deal with vegetable

substances are often very offensive, but only rarely can be said to give

rise to disgusting effluvia. Among the most offensive are those in

N»' which effluvia are thrown off during the heating of vegetable oils, as

for example, during the boiling of linseed oil, the manufacture' of

palmitic acid from cotton -oil foots or palm oil, the manufacture of some
kinds of varnish, the drying of fabrics coated with such varnishes, and
the burning of painted articles, such as disused meat tins. Among
the trades which deal with materials which are neither animal nor

vegetable substances, the most offensive effluvia proceed from the

manufacture of ammonium sulphate or chloride, and some other pro-

cesses and manufactures in which a copious evolution of sulphuretted

hydrogen occurs, and from gas making and the distillation of tar.

Public attention has of late years been called to the nuisance arising

from the manufacture of alkali and bleaching powder. The fumes pro-

ceeding from works of this kind are acid and irritating, and to most

persons offensive
;
but the chief complaints about them have relation to

the injury they inflict upon vegetation in the neighbourhood of the

works. This has been and unquestionably still is, although probably to
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a less degree than formerly, severe. I do not find that persons who have
no property to be injured by the fumes complain very much of their

mere offensiveness. No doubt these fumes are very distressing to per-

sons unaccustomed to an atmosphere in which they are largely diffused

(they are distressing to myself), but for most persons custom greatly

attenuates the nuisance, so that it is little noticed by persons residing in

the towns where such works as these are principally congregated.

Various circumstances of locality and surroundings, wind, weather,

&c., modify the extent to which such nuisances spread and their

degree. The distance from works giving off offensive effluvia, at which
their effluvia are a source of nuisance, varies greatly, from a few yards

to several miles. This partly depends upon the nature of the effluvia,

partly upon the elevation at which they are discharged into the atmos-

phere, and the elevation of the surrounding neighbourhood, and partly

upon conditions of weather. Thus, effluvia, which consist of vapours of

high density and little diffusive capacity do not, as a rule, travel so

readily to a distance as those which are less dense and more easy of

diffusion, but the very fact of more ready diffusibility attenuates while

it extends the nuisance. My own observations induce me to think that

the distance at which trade effluvia create nuisance depends very much
upon the other conditions I have mentioned. Thus, effluvia discharged

near the ground are more likely to produce annoyance in the immediate
neighbourhood of works than at a distance from them. On the other

hand, when effluvia are discharged at a considerable elevation, their

offensiveness is usually scarcely, if at all, perceptible close to the works,

but at a greater or less distance from them. Hence it occurs that im-
mediate neighbours may be relieved from annoyance by carrying an
offensive vapour into a tall chimney shaft, but often at the expense of

persons living at a distance. Again the surroundings of the works may
make a difference. Thus, in the open country where there is nothing to

impede the free travelling of vapours through the air, their offensiveness

may be a source of inconvenience to persons living at the distance of

one or more miles, even although the vapours may be discharged at the

surface of the ground, or little above it
;

whereas similar vapours

similarly discharged in a town, or in places where their passage through
the air is obstructed by buildings or other impediments, may only give

offence to persons residing within the limits of these impediments, as,

for instance, in the same street with the works or in adjoining streets or

courts along which the vapours may have free course. For the same
reason it may happen, when the effluvia are discharged from a chimney
shaft, that a hill or rising ground at a greater or less distance may
intercept their course, and that the offensiveness may be perceived on the

side or summit of the hill, and not at its base, nor yet on low ground at

a similar distance from the works in another direction. Hence, the

height of the chimney from which the discharge takes place will, in

places where there is irregularity of the surrounding country, influence

considerably the distance and the precise localities in different directions

in which the offensiveness is perceived. The amount of moisture in the

atmosphere and the direction and force of the wind also modify the

distances to which offensive effluvia will travel and indeed the intensity

of the offensiveness when it is perceived. When the air is saturated

with moisture and there is little or no wind, effluvia hang about the

immediate neighbourhood of their point of issue, even when discharged

at some elevation ; they arc entangled in the cloud of moisture, and are

carried away by it, should the cloud move on, whithersoever the cloud
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But apart fiPm this
> there are certainkinds of odours which are less readily tolerated in hot than in coldweather. A striking example of this is the odour of melted fat suchas arises from the places where fat is melted for candle or soap-makingIhe objection to such an odour in the summer is paralleled by°a

similar objection by most persons to fatty foods and to ordinary
kitchen smells at that season. ^
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classify satisfactorily the businesses which give Difficulties of a0 r crnuA ia ci eating nuisance. Some are very important manufactures scientific classi-

he sfflpie trades of certain neighbourhoods/ involving the sinking of S^Li-
larQe capital m the business and in plant

; others are petty trades carried
nesses '

on, perhaps, m the open air, or on a small scale, and involving little orno expenditure of capital; and there are all grades between these
exti ernes, fhe materials dealt Avitli may be derived from the mineral,
vegetable, or animal kingdom, and in some trades from tAvo or all of
these kingdoms. A considerable proportion of the nuisance trades
consist in the working up and utilisation of refuse matters often of amixed nature, domestic refuse, town refuse, and trade refuse, and of
various offensive matters which it is important to get rid of from populous
places, and which are too valuable to destroy.

-The chemical nature of Ihe effluvia again cannot be Avell used as a
basis of classification, since, on the one hand, the effluvia are in many
cases of a very composite character, and in many other casefj unde-
termined

; Avhile, on the other hand, an attempt to do so Avould throw
into the same group such heterogenous businesses that the classificationwould be simply pedantic and practically worthless. Equally futilewould be the endeavour to classify businesses according to the nature
ot t ie injury their effluvia inflict upon persons exposed to them, since, as
1 shall presently have occasion to show, the injury inflicted by trade
effluvia wholly unlike may be very similar or apparently identical, and
in any case may vary with accidental circumstances. Lastly, it occurred
to me that the practical means of preventing nuisances, or at any rate

- ie principles of dealing with them for the purpose of abatement, might
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be offensive.

Specialities of
detail in a trade
affect the
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form a ground of classification
; but here again I was met by the fact

that in scarcely any business was it possible to lay down any one means
or even any one principle applicable to secure this object.

I fall back, therefore, upon a classification which, although crude, has

the advantage of being convenient for the purposes of this Report, and
I propose to group offensive businesses as follows, viz. :

—

1. The keeping of animals.

2. The slaughtering of animals.

3. Other branches of industry in which animal matters or substances

of animal origin are principally dealt with.

4. Branches of industry in which vegetable matters are principally

dealt with.

5. Branches of industry in which mineral substances are principally

dealt with.

6. Branches of industry in which matters of mixed origin (animal,

vegetable, and mineral) are dealt, with.

In distributing the offensive businesses of which I shall have to

treat between these headings, admittedly unscientific, it may appear to

some minds that accuracy has also been occasionally lost sight of, and
that industries have been placed in one group which in strictness ought
to have been placed in another. For any such apparent offence against

order, I again advance the plea of convenience.

In some offensive businesses the material dealt with undergoes but
one process, that process giving rise to offensive effluvia. In others,

and these by far the most numerous, the raw material is subjected

to varied manipulations before it issues in the article of commerce.
It may be that each separate step in the process is liable to give

origin to an effluvium nuisance, or it may be that one or two only of

the processes are open to this charge, the remainder being wholly

inoffensive. And when two or more of the processes are thus of

offensive character, it may happen, and usually does happen, that the

effluvia given off in the different processes are different, both chemically

and to the senses, so that from the same establishment offensive effluvia

varying in nature and in degree of offensiveness may issue at the same
time or at different times. Moreover, it is to be observed that the same
branch of industry or manufacture (looking at its designation and final

result), is not always carried on in precisely the same way, nor always

with precisely the same materials even, by all the persons engaged in it.

The general principle of the manufacture may be the same, and its

broader features may be the same, but expediency, convenience, or the

attainment of some special object (perhaps a speciality of the manu-
facturer) may lead to variations of detail, and these variations may
modify more or less the aspect of the business as viewed iu its relation

to the subject of this Report. And, more than this, such specialities in

methods of working have in some instances rendered my task one of

unusual difficulty. They rendered necessary a mastering of details, at

first sight perhaps trivial and sometimes unexpected, such as could not

have been accomplished had I. not received the cordial assistance and
co-operation of the manufacturers themselves. I do not pretend even

after the prolonged inquiry I have made, to have learned all that might

be learned in this respect. Nearly every day that I have been engaged

in visiting trade establishments something has come to my knowledge

which’! did not know before, or something which I did know before
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has acquired in my mind a position of importance which I had not On Effluvium-

previously supposed to be its due. Hence it may happen that a feeling Sr ‘Ballard^
of disappointment may now and then arise in the mind of one referring
for information to this Report. He may fail to find the particular piece
of information that he needs. He would probably be in no better
position were my inquiry still further protracted, not only because new
processes are continually being adopted for carrying out new inventions,
but because established businesses are constantly liable to modification
in the method of conducting them (as for instance, in consequence of
the varying value of materials capable of substitution the one for the
other), either by the introduction of new methods or by the re-intro-

duction of methods previously abandoned. I have had to content
myself with describing processes of established businesses as I have
in the course of my inquiry seen them generally pursued, adding, where
essential to my object, a description of any peculiarities of process
which have appeared to me to be important. Technical descriptions of

businesses must always be difficult to one not engaged in the actual

businesses, but in respect of several very important manufactures the

difficulty which I naturally experienced has been overcome by the kind
assistance, readily accorded me, by some of the most distinguished

manufacturers, who at my request carefully read through such of the

proof sheets as related to their trades, and suggested various corrections

and amendments which were essential to accuracy.*

III. It is still more difficult to determine to what extent offensive Are offensive

trade effluvia are to be regarded as injurious to public health. The ^j'uriom'to*

method to be adopted to settle this point (so far as it is capable of being health?

settled), was the subject of conversation between the late Medical Officer

of the Board and myself when the inquiry began. We agreed that

any valid statistical investigation was quite impracticable, partly on

account of the enormous labour which it would have involved and the

consequent protraction of the inquiry to a period altogether undetermin-

able, but mainly on account of the obstacles, at present insuperable, to

eliminating the influence upon health of other circumstances (some

known or knowable, others unknown and unknowable), the influence

of all of which, however, would have, one by one, to have been

eliminated had this method been adopted. It was clear that the only

method open to me consisted in such inquiries addressed to individuals

as I might have opportunity of making, and in gathering up, and valuing

on the spot, the opinions on the subject held by medical men, and

especially by medical officers of health.

More than one definition of the term “injurious to health,” and more to
wl)at

than one criterion of such an influence being in any case exerted, may does the term

be suggested. menu?

(«.) It may mean that exposure to the offensive effluvia causes bodily

discomfort or other functional disturbance continuing or recurring as

the exposure continues or recurs, and tending by continuance or repeti-

* Although, on the completion of my Report, I shall have the pleasure of tendering

my thanks to those gentlemen by name who have often, at much personal incon-

venience I fear, given me generally their assistance in my inquiry, I ought not to

defer mentioning those manufacturers who have assisted me in this particular way in

respect of the earlier portion of my Report, viz., Mr. Win. Vickers, bone boiler,

size maker, soap manufacturer, and manure manufacturer, of Manchester and

Widnes ;
Mr. Turney, leather manufacturer, of Nottingham ;

Mr. George Gilligan,

tanner, of Reading
; Mr. Freeman Wright, glue manufacturer, of Needham Market

;

Mr. Newland, of Mr. James Duncan’s sugar refinery, Victotia Docks; and Mr.

McDonald, of Foynter’s animal charcoal works, Greenock.

R 1400. 4 / lH
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(«.) Functional
disturbance due
to impressions
made on the
senses.

tion to constitute (though, perhaps, not a clearly defined form of disease)

an appreciable impairment of general health and strength.

(b.) Or it may mean that persons exposed to them are more deeply

and more definitely damaged in health ; that their lives are shortened,

or pursued in chronic ailment; that they are rendered more liable than
other persons to the invasion of definite forms of disease ;

or that diseases

are with them apt to run a less favourable course than with other

persons.

T am not quite sure that these two definitions, which I have ventured
to attempt, do not somewhat overlap one another, since, after all, what
we mean when we speak, in common parlance, of an impairment of

general health and strength, does really involve definable systemic

alterations, say in the blood or nervous system, due often to recog-

nisable antecedent conditions. But for practical purposes they may be

allowed to suffice, especially as my meaning may become clearer as I

proceed to illustrate it.

(a.) The first definition is applicable to those cases in which func-

tional disturbances unquestionably arise as the result of the impression

made by offensive effluvia upon the senses. Persons in the best of

health may suffer such disturbances from very brief or temporary ex-

posure, the amount of distui’bance varying with the sensitiveness or

peculiar constitution of the individual, and the distressing symptoms may
last long after the exposure has ended. An instance of such deep im-

pression came under my observation last summer in the case of a

personal friend who, after accompanying me without suffering in any
way, in my visits to some offensive trade establishments, acquired a very
severe headache within a few minutes of exposure to the effluvia pro-

ceeding from the boiling of Esparto grass in a paper manufactory.

The headache was so severe that he said he wished himself dead, and
it lasted severely all night and had not disappeared the following day.

Probably what is called idiosyncrasy was concerned here : and as this

gentleman suffered from exposure to one particular effluvium, so other

individuals may suffer from other kinds of effluvia which are not

productive of definite injury to people in general. Usually such

disturbance terminates with the exposure or shortly afterwards. With
sick persons, however, it may be otherwise, and sick persons neces-

sarily form part of the various populations which may be exposed

to the offensive effluvia from trade establishments. Such persons,

sometimes in consequence of their state of ill health, are apt to be more
sensitive than healthy persons to impressions on the senses, they may
proportionally suffer more distress from offensive impressions, and their

recovery may be retarded thereby. I myself, when in practice, saw
a case in which serious vomiting with hemorrhage was induced more
than once most distinctly by the offensive smell proceeding from a group
of offensive business establishments. The person who thus suffered was
a lady subject to haematemesis, and she finally died from the hemor-
rhage. And further, it is worthy of remark and instructive how con-

stantly, in records of proceedings in courts of law and as the result of my
own individual inquiries one particular group of symptoms is mentioned

as the most prominent of those resulting from exposure to offensive trade

effluvia, and how uniformly this group turns up, whatever difference

there may be chemically, or as appreciable by the senses, in the nature of

particular effluvia. This group consists of loss of appetite, nausea,

sometimes actual vomiting, sometimes diarrhoea, headache, giddiness,

faintness, and a general sense of depression and malaise. And since

these different kinds of effluvia have nothing in common except their

>
,
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offensiveness, it is difficult to avoid the inference that the symptoms men- On Effluvium -

tioned have their origin in the impression they make on the "senses. If KrP^iiard
by

health consists, among other things, in the easy, painless, imperceptible
performance of the bodily functions (as under any definition it must
do), it can scarcely be held that such disturbances as those enumerated,
which are quite inconsistent with ease and comfort, but are more
or less painful and decidedly abnormal, do not constitute when they are
present a condition of ill health—of dis-ease, of mal-aise—or that offen-
sive effluvia, exposure to which brings about such disturbances (whether
of longer or shorter duration) are not in that sense injurious to health,
even if the duration of the bodily disturbance is brief. A fortiori such
effluvia must (1 venture to suggest) be held to be injurious to health
when, by repetition of the functional disturbances referred to, bodilv
strength wanes, when habitual lassitude usurps the place of habitual
energy, and when, with this, the general feeling of mere enjoyment of
lining, which thoroughly healthy people experience, languishes.

(b.) But whatever doubt there may be (if there be any) as to the (&•) Deeper a

validity of the first definition, there can be none as to the second. The disturbances

difficulty lies in demonstrating its applicability to trade effluvia as pro- liealth -

ductive of the conditions mentioned. If I were writing about the
influence of trade effluvia upon the health of workmen (which is not
the case) I should have no difficulty at all in the matter, for I might
adduce the occurrence of definite forms of disease or actual poisoning
among workmen in certain trades, as for instance, among workmen
exposed to the concentrated fumes of phosphorus or arsenic, to atmos-
pheres largely charged with sulphuretted hydrogen, chlorine, carbonic
acid, &c., or with the exhalations from decomposing organic matters.

But it is a different thing to demonstrate that in the diluted form in

which, under almost any circumstances, trade effluvia reach persons

outside works, such effluvia produce the serious damage to health that

this definition involves. Let us see how far we can go in this direction.

But first I must dispose of an a priori argument commonly put forward Manufacturers

by manufacturers and others interested in offensive businesses. I hear of ar^umo1*1°

it said very often by manufacturers whom I visit, that it is impossible considered.

% 'to believe that the offensive effluvia from their works can injure the

health of persons otrtside, because their workpeople, who are exposed

to them far more than outsiders, have exceptionally good health. In
saying this they refer to injury to health under this second definition.

I intend no offence to these gentleman, for whom I have a great respect,

and no disparagement of their veracity, when I say that the invaria-

bility of this appeal to the health of their workmen, be the trade what
it may, naturally induces one to look somewhat critically at the argument.

In the first place, their memories may not always serve them very loyally

when they make such a statement., and, if they came to think matters over

they might call to mind some suspicious occurrences which •would tend

the opposite way. In the second place, although it is quite true that

many men engaged in the trade from youth till middle age or advanced age

are to be met, with in such works, who have never suffered from serious

illness attributable in any way to their occupation, it does not follow

that others have thus gone scatheless. Mon may fall ill after a time, leave

their work, “ go upon their club,” and suffer an illness not recognised at

the time as the result of their occupation, yet for all that really due

to it, and their masters have no knowledge of the cause of their ill

health. Such men are apt to be lost sight of or to change their occupation

to some other that they consider lighter work or more healthy. Bu
taking the statement, that the men engaged in tlies

not suffer in health from the effluvia, as absolute
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various explanations of their immunity may be suggested. For example,

in the best conducted works, where the men engaged naturally prefer to

remain, having confidence in their masters and their masters having

confidence in them, efforts are mostly made to protect the workmen from
the effluvia to which their work would expose them, sometimes by the

use of respirators, sometimes by carrying off the effluvia by careful and
efficient arrangements to the outer atmosphere, and so on. It has more
than once happened in my experience that the effluvia have been much
more perceptible outside works than within them by reason of this very

carefulness. And, again, it is to be kept in mind that the workpeople
are mostly of the age and sex which offer the greatest resistance to the

operation of ordinary causes of disease
;
that when in full work

they live well, have plenty of fresh air during the intervals of their

work and while going to and returning from it, and little care for the

future. All this is protective. It may be. and usually is, otherwise

with persons residing outside the works and not occupied in them
with women and with children in their neighbourhood ; and it is no
argument against trade effluvia being an exciting cause of ill-health

among such persons to say that they may, from their home surround-

ings, be predisposed to suffer. I fear too much space has been occupied
iu disposing of this argument. The main question is one of fact, and
to be solved as far as practicable by observation and experience.

It must be at once apparent that it is not., practical >le to apply the

pure method of induction to the solution of the present problem.

I have myself been unable, in the time at my disposal, to gather

together a sufficient basis of unquestionable facts and duly to differen-

tiate the influence of concurrent morbific conditions
;
and the opinions

of medical men, in a position to form just opinions from facts under
their local observation, have not been found always to agree in respect

of the influence exerted by particular kinds of trade effluvia. The
probable cause of these discrepancies of opinion is that all had not

made equal use of their opportunities of observation, or had not

equally taken into account all the circumstances calculated to modify
their beliefs. The method of induction, however, is not the only

method which may be adopted in this report. We are at liberty to

look at probabilities, and, arguing partly deductively, to take into

consideration the question how far offensive trade effluvia can be
regarded as falling into some category to which an established axiom
is applicable.

1°. It must be obvious that trade effluvia constitute one item in the

long list of circumstances which cause the air of a town to differ from
country air, and so, when present, furnish their quota to the general

condition of comparative atmospheric impurity which is associated as

cause and effect with the comparative insalubrity of towns.

2°. Distinguishing, now, between effluvia of one kind and of another,

one class of effluvia stands out as distinct from the rest, namely, those

effluvia which have their origin in the spontaneous decomposition of

organic matters and especially of animal matter, the composite elements
of which are being broken up under the operation of a septic ferment.

The effluvia from such matters are unquestionably dangerous, and
indeed, a fruitful source of much fatal disease. The influence of such
effluvia upon the health of persons exposed to them has been fully

dwelt upon by Mr. Simon in his Second Report to the Board, from which
Report 1 shall have occasion to quote largely on the first occasion that

presents itself ofdiscussing the influence upon health of this class of effluvia

as originating from a particular group of businesses. At present I shall
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content myself simply with saying that the great leading axiom of all

public and private sanitation that “filth produces disease” formulated
and illuminated by the late Medical Officer of the Board bringing to bear
upon it the rays issuing from modern scientific investigation, has an
extensive application to the subject matter of this inquiry. It has
specially its application to what are par excellence filthy businesses

—

businesses in which are dealt with organic matters in a state of active
septic change, or which are on the eve of undergoing such change, or
in conducting which, without due carefulness, decomposing organic
matter of the nature of filth cannot fail to accumulate and give rise

to offensive effluvia. Deductively, the effluvia from such businesses
always lie under a strong suspicion of being injurious to health in the
sense of the second definition, while in some instances their morbific
character must be regarded as absolutely certain.

3°. There are certain effluvium-producing businesses dealing with
refuse matter, in which some of the refuse matters dealt with are liable

to be infected with the specific contagia of infectious diseases. Such
effluvia, if charged with infectious matter, cannot fail to be dangerous
to persons exposed to this influence.

4°. The remaining kinds of trade effluvia, so far as the probabilities of

their being injurious to health are concerned, may all be considered in

one group. They are chemical elements or definite chemical com-
pounds inorganic or organic

;
some are probably innocuous although

offensive, some, even in a diluted condition, irritating to mucous surfaces

of the body with which they may come in contact, while others are so

decidedly poisonous in their nature that if they were in a concentrated

form, they would kill persons exposed to their influence. If, when
diluted with air, as they always are outside works, such effluvia are

capable, as they sometimes are, of producing in a minor degree their

or poisonous effects upon the human body, they must be

as injurious to health in the sense of the second definition.

But, on the other hand, it has sometimes been suggested that certain of

the offensive trade effluvia of this group (such, for instance, as chlorine,

sulphurous acid, or tar vapours) are actually beneficial to public health

inasmuch as they are well known disinfectants, and are in common use

as disinfecting agents. I have over and over again heard manufacturers

argue thus : but they do so in ignorance of the fact that, for such

disinfecting agents to be effectually operative against any contagium,

they must be applied to it in a state of concentration far greater than

that of the diluted effluvia met with outside chemical works ;
and, as

respects such as are oxidisers, that they will exercise their oxidising

powers upon such dead matter as comes within their reach capable of

oxidation, before and in preference to exercising them upon the

(presumably) living material of a specific contagium. Of such matter

there is in the atmosphere and on the surface of the earth more than

sufficient to protect specific contagia from their disinfecting action.

Reverting now to the results of direct observation and experience, if

may be said that, although the statistical argument is practically in-

applicable to our purpose, and although there are discrepancies of

statement among people professing to observe, there is sufficient,

evidence at hand to confirm, where confirmation may be^Q p c c-g'--|

the inferences to be deduced from the foregoing considerations,

if not enough (as confessedly there is usually not enough) to stand

alone as indisputable proof, unsupported by such prior, considerations.

Offensive businesses are not, as a rule, set down in nrist.rocra.tic

neighbourhoods, and, when they are established, the well-to-do portion

of the population does not usually congregate about them. 1 hr)
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On Effluvium- are almost universally found in neighbourhoods where the poorer and
l)r!nnlkrd.

,y
labouring classes lodge—classes of persons who are subjected to a
variety of unwholesome influences, filth effluvia, overcrowding of popu-
lation, scanty or unwholesome food, &c., the influences of which arc
intermixed with, and, unless occasionally under exceptional circum-
stances, scarcely distinguishable from, those of the business effluvia in

question. Now and then these exceptional circumstances may be present,
but they have to be sought out, and, when the opportunity arrives, the
man is not always at hand who is capable of availing himself of it, or
willing to do so. At p. 26 of this report an instance is given, how-
ever, in which (the conditions of inquiry being favourable) the differen-

tiation was effected with a result confirmatory of the probabilities of
the case. When trade effluvia carried to a distance through the air

chance to reach a population otherwise circumstanced, they are com-
monly so diluted as to render it very questionable indeed whether
ill-health attributable to them is not rather such as falls within the first

rather than the second definition.

Opinions have been occasionally broached to the effect that certain
infectious disorders have been induced by habitual exposure to certain
business effluvia, in cases where the infection could not possibly have
come from any previous sufferer with the disease. I have heard this

asserted, and instances adduced as respects such diseases as enteric fever
and scarlet fever—diseases which, so far as we at present know with
certainty, never originate except from a specific contagium reaching an
individual by some direct or indirect (often very indirect and obscure)
channel from a previous case. Opinions of this kind are obviously
without value unless they proceed from persons sufficiently instructed
in the established doctrines of etiology, and who have succeeded in dis-

proving current beliefs. But on the other hand it is to be recollected
that there are spreading diseases, the contagium of which very probably
indeed (in some instances one may say with certainty) may be developed
anew under the influence of some kinds of effluvia, such as are liable to

issue from some business establishments. Erysipelas and its congener,
puerperal fever, is one of these, and some observations I shall have
occasion to quote hereafter may raise the suggestion that diphtheria may
perhaps be one of them.

Again, there is an opinion held that the spread of infectious diseases
once introduced into a neighbourhood is promoted by habitual exposure
to offensive trade effluvia. The general condition of health commonly
known as being “below par,

5
’ which habitual exposure to the influence

of offensive effluvia may bring about, may very easily be believed to

predispose to the reception, or development when received, of a specific

contagium and to lessen resistance to its operation. Now, on the one hand,
in almost all the alleged instances of this event which have been presented
for my acceptance, I was satisfied that other better known conditions
calculated to favour spread and to dispose to an unfavourable issue had
not been sufficiently passed under review. On the other hand, I have
the well-considered opinion of careful observers that they have been
unable to trace any operation of the kind in respect of the very effluvia

which had been thus accused. I may instance the opinions in this

direction given me by Mr. Davies, the medical officer of health for

Bristol, in respect of the mixed and very offensive trade effluvia in St.

Philip’s Marsh, and of Dr. .Russell, the medical officer of health in

Glasgow, in respect of the trade effluvia at St. Rollox and its

neighbourhood.
There is, however, sufficient evidence to show that irritating trade

effluvia do sometimes effect mischief, by virtue of their irritating quality,
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on the persons exposed to them, even at a considerable distance from the
works from which the effluvia issue, and after they have undergone con-
siderable atmospheric dilution. Mr. Davies tells me that he thinks it

probable that an excess of pulmonary mortality which he has observed
in St. Philip’s, Bristol, and which is otherwise inexplicable, has been due
to this course. With respect to the poisonous gases, such as arsenical
vapours and sulphuretted hydrogen, the evidence of experience in the
localities where they are given off from chemical works is conflicting,
and not always very trustworthy.

No experience that I have been able to gather tends to confirm the
notion that any of the chemical fumes proceeding from alkali or bleach-
ing powder works, or from other works giving forth into the atmosphere
supposed “ disinfecting ” vapours, have ever exerted any influence
whatever in preventing or arresting the spread of infectious diseases

in the localities where such fumes or vapours are perceptible.

IV. In many works in which offensive effluvia are produced, means
have been adopted, either voluntarily, or under pressure from local

authorities, for preventing altogether, or reducing more or less, the
nuisances occasioned by the diffusion of effluvia beyond the works. But
there are very many works in which no pains have been taken in this

direction. This has partly arisen from want of consideration for neigh-

bours, partly from want of capital and the resulting struggle to make
any profit, and partly from the difficulty of disturbing the traditions of

the business. The means adopted to prevent nuisance have not always

been very efficient, sometimes because the persons consulted by the

manufacturer have not always possessed the requisite technical know-
ledge and experience for advising in such matters, sometimes because

outlay of money in the erection of efficient apparatus has been grudged,

and sometimes because apparatus, at first probably efficient, has been

allowed to become dilapidated. The tendency of the inquiry is towards Mostly feasible,

establishing this point, viz., that all, or nearly all, the trades iioav

causing offence from the diffusion of effluvia may be so carried on as not

to cause offence at all, or only offence of such a trifling nature as may
well be tolerated by persons who live in communities.

There is no difficulty whatever in laying down the general principles

upon which the appropriate means of preventing or minimizing effluvium

J -nuisances from business establishments must be based. In dealing with

any particular establishment, however, the possible composite nature ot

the nuisance must not be over looked. For practical purposes several

kinds of origin of nuisance effluvia may be recognised,

nuisance may be dependent:

—

1

Thus, a

Ordinary sources

of origin of

diluvium nui-

sances.

I

On accumulation of filth on or about the business premises, or on

its removal from the premises in an offensive condition.

On a generally filthy condition of the interior of the buildings and

-the premises and utensils generally.

On an improper mode of disposing of offensive refuse, liquid or

otherwise.

On insufficient and careless arrangements in the reception of

offensive materials of the trade, or in the removal of pffcnsiv

products either from the premises or lroim one part of u

premises to another.

On an improper mode of storing offensive material or offensive.

products within i he works. ••
• -

. .

(i. On the escape of offensive gases or vapours given oil during

some part or parts of the processes to which the rnatoiials of

the trade are subjected into the atmosphere outside the

works.

o.
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of considerations, even for the same trades, and for the same kind of On Effluvium-
effluvia. In selecting the method to be used much will depend upon whether Nuisa"ces, by

or not the collection of the matters in one or the other way would
D*' Ealhlr<L

be a source of profit. Rules of universal application can rarely be laid
down, for the reason that individual establishments often have peculiarities
of working which must be taken into account, while some are wanti no-

in conveniences possessed or obtainable by other establishments. Much
caution then is needed, together with a good deal of practical acquaintance
with the details of manufacturing processes, in prescribing the actual
method which should be used in any particular establishment. Happily,
for all parties, it is commonly found in practice to be as much to the
interest of the manufacturers as of the public that the emanations from
offensive processes should be thus arrested. The offensive matters so
recklessly thrown away into the atmosphere are often found to be
matters which, if collected, are of commercial value, and may either be
sold to advantage or utilised upon the premises. And generally it may
be said with truth—truth established by the experience of others beside
myself who have given attention to the subject—that the use of due means
to prevent effluvium nuisances in industrial establishments of all kinds
often turns out to be in a variety of ways direct or indirect, and often

unforeseen, conducive to prosperity. This is a fact which those most
largely engaged in many of the most offensive businesses now recognise

more or less completely. It need scarcely be added that the recognition

of this important truth is calculated to facilitate very greatly the action

of sanitary authorities in dealing with this class of nuisances. In the

course of my inquiries, I have invariably found manufacturers and
others largely engaged in offensive trades—the men who have had the

greatest amount of experience in them—not only ready to discuss with

me the various means that had been suggested or that had occurred to

them or to myself, as practicable means of preventing nuisance from their

works, but really anxious and glad to do so. This readiness to converse

upon the subject has not only tended to the public benefit and has

removed many difficulties out of my path, but in addition has imparted

to my inquiry a most agreeable feature.

V. Any observations I may find it desirable to make in respect of Difficulties of

the difficulties experienced by local authorities in dealing with this class loai1 authorities '

of nuisances I propose reserving until the completion of the Report.

Part I.

On Effluvium Nuisances arising in connexion with Branches of
Industry involving the Keeping of Animals.

The Public Health Act, 1875, and the Nuisances Removal Act, 1855,

(in force within the metropolis) both recognise the fact that animals

may be so kept as to be a nuisance injurious to health. The rearing

and keeping of animals for the sake of their produce, for sale, for

slaughter as food, or for the sake of their labour, constitute a large

part of the industry of the country. Sometimes this rearing and keeping

of animals is the ostensible and main occupation of an individual, some-
times it is an occupation incidental to his ostensible and main business,

sometimes it is supplementary only to it, the aninu w^jcini

kept for pleasure or for the sake of some the Jun -cft

therefrom. A single animal may be .so kept ptinpgosting tlcu h

nuisance, but tor the most part animals k&T
;ict

' bread.”
number.
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Varying modes
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Horse-keeping.
A person making it a business to visit stables where horses or assesare kept, as I have done, may observe every tirade onrl vm-lot ' c i

of lodgment, and of relationship between the lodging of the ai 01^1^-111 dthat of the human beings living about them, frSm the stables ht whidthe pleasure horses of the rich man are lodged as luxuriously (in theirv ay) as their masters, to the miserable shanty in which the costermongerlodges his pony or donkey. Valuable horses get their share of the per-sonal comforts with which their owners surround themselves
; and thedecencies of the mansion are reproduced in the stable. On the otherhand, the poor man s animal shares his owner’s poverty: and cannot heexpected to live more luxuriously than he does, or to be provS withappliances for decency and comfort which his master has never Wedto feel necessary for himself: or his family. But between the scrupulouslyclean, well paved, well drained, duly ventilated stable, with its polishedsta Is and neat iron or brass fittings, where the horses are carefbllybedded on clean straw, and where manure is removed at short interval*and the wooden, scarcely weather-proof, lean-to in the little back yardof a poor man s cottage, where there is absolutely no provision fordrainage, where the manure and dirty litter are trodden down day af erday and only removed at long intervals, and then only to be accumu-lated a a heap in some spare corner, there is to be seen every con-ceivable variety of lodgment. And generally it may be said that thenuisances arising from horsekeeping are less or greater, according as theconditions of the mode of keeping assimilate to the one or the other ofhose two types. In a close court, more or less densely populated, whereseveral stables approaching the latter type are situated, the nuisance isperhaps at its highest, especially in the summer time. Such courts ornarrow spaces between the rears of neighbouring rows of cottages may

be met with m London and large towns, and in them a casual visitornr rvn nn cfvnn un t h +La oil J* 1 •

. ", rtIJU tuem a casual visitor is
at once struck with the all-pervading and persistent ammoniacal odour
which the wind will sometimes carry, not only into the houses of the
-oor people who reside m the court itself, but also into better houses
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many of the best streets at the west end or in the suburbs of London, are,
as respects effluvium nuisances, often little better than such courts as I
have just described. In these mews it is customary to see one or more
rooms* constructed above the stable, which rooms are either inhabited bv
the groom or horsekeeper and his family, or let out to other families for
residence. Whatever effluvia arise from the stable find their way into
the residential parts above. Their passage upwards is in some instances
facilitated by the staircase leading to the rooms proceeding directly from
the interior of the stables. But even when this is not so, and where there
is a separate entrance from the mews to the foot of the staircase, the
pervading stable odour still penetrates to the rooms above, either
through cracks in the ceiling or imperfections of the brickwork or
woodwork of the structure itself.f The internal construction of the
stables in a mews, and the appliances for wholesomeness, vary consider-
ably. Some such stables are carefully kept, well paved, and fairly

drained, while others may be not only filthy, but paved in such a manner
that urine stagnates upon the surface, while the drain inlet, through
which it should be carried away,- is choked up with dung and filth

; and
yet human beings will be content to reside in the upper rooms. In some
mews there are one or more dung pits provided for the use of the occu-
pants, in others the dung pit is dispensed with, and each occupant lays

his manure in a heap upon the surface of the mews outside the door of

his stable, and here it remains until removed by a purchaser or con-
tractor. It is not customary to store the dung in the stable itself.^ I
have often found that no privy accommodation has been provided for

the inhabitants of mews tenements : in such cases the excrement of the

family is thrown upon the manure heap, or into the common dung pit.

Sometimes I have seen a rough privy seat erected over one end of the

dung pit, which thus becomes the privy pit also, and one open, moreover,

to any passer-by who might choose to make use of it.

The effluvium nuisances of horsekeeping proceed mainly from, 1, fer-

menting filth, solid or liquid, within the stable itself, due to neglect of

proper cleansing, to the protracted use of dirty and sodden litter, and to

the soaking of urine and excremental matters into the floor, the result of

its bad construction or of deficient provision for drainage
; 2, the ex-

halations from the animal’s lungs, skin, &c., and in some instances,

perhaps, from diseased surfaces ; 3, the too prolonged retention of

manure in dung pits or dung heaps, and its consequent fermentation
;

4, the disturbance of the fermenting dung for removal, and its cartage

through public thoroughfares. The presence of a large number of

horses in a very populous and crowded neighbourhood adds to the

* There are no hack rooms to these mews-residences. The windows of the rooms

open upon the roadway alone, so that there are no means of horizontal or through

ventilation.

f Unwholesome dwellings of this kind can be dealt with by Sanitary Authorities

as houses “ Unfit for human habitation.” The erection of such unwholesome resi-

dences can be prevented under such building byelaws as Sanitary Authorities are

enabled to make, but not in the metropolis, since the 29th section of the Metropolis

Buildings Act (the only clause apparently applicable) does not apply to residences

arranged as mews-residences are arranged, that is, without bade rooms.

X As a curious instance of horsekeeping, 1 may mention what fell within my own
experience when a medical officer of health in Islington. I was making an inspection

of bakehouses, and in one case I had to pass from a sort of scullery, through a low

dark stable, close to the horse’s heels, into the bakehouse, which hadjio other mode,

of access. A large number of recently-baked loaves were laid on .'shelves erected

against the wall of the portion used as a stable, and within 4 let of thohm-es
tail. On my calling the baker’s attention to this, and suggesting that his customers

would scarcely prefer bread thus stored before delivery, ho explained that he did not

send this to his ordinary customers—it was “contract bread.”
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Cowhouses
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Cow-keeping.

/
Standing places.

Feeding troughs,
food, &c.

Cow-keeping.
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from the feeding trough as far back
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Beyond th.s, and at a lower level is usually a passage running the lengthof the shed. Sometimes a gutter is provided hpfwpon m & 6 e ° 1

the cows’ standing place, for the kST “2
in the course of this gutter are one or more gully opening leading t’n rtfdram. The part on which the cows stand "and Ue is ZaHv iuofi ?except for a space of a few feet from the VcWe ’

state that a hard paved surface injures the cows’ knees when they liedown. The passage is usually paved in some way TheLondon cowsheds is usually of ordinary bricks placed on ecfce Thechannel may be of the same, but it is sometimes made of miall shbfnfstone and sometimes of wood.
aJ1 &Jabb °*

Ihe standing places of the cows are usually divided by low wood,.,,partitions into stalls, and two cows are placed in each stall The widthof M 4u is jfet sufficient to allow the cows to lie down ie f .

single stalls about 4 feet, and for double stalls, not above 7 feet 6 inchedt is said that if more space is allowed the cows are likely to stranglethemselves with their halters. } sn angle

The feeding trough is usually of wood or of brick covered withcement. Cows, thus kept, are' fed mostly upon W,
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turnips and brewer’s grains. Some London cows also get a larger or On Effluvium-

smaller supply of distillers wash. Grains and wash are believed to 2“i

Bafi
by

stimulate the secretion of milk. Most London cowkeepers keep their
cows very warm. The sheds are generally badly lighted and badly
ventilated, so that the prevailing atmosphere is very warm and moist.
The dung is swept up two or three times a day, and is stored in a dung- Dun!?>
pit sometimes outside the shed, sometimes within it. The dung-pit
is usually made large enough to hold several days’ accumulation, so as
to avoid the inconvenience of frequent removal. In these pits, which
are mostly of brick, but sometimes of wood, the dung ferments and
sometimes becomes exceedingly offensive before it is removed. I have
seen instances in which the cowshed is directly entered from the dairy
or from the kitchen or one of the dwelling-rooms of the house.

I have known establishments varying in the number of cows from Capacity of

400 to two or three cows. The cubical space allotted to each cow in
sheds -

the sheds has varied within my experience from over 1,000 feet

to a little over 200. The largest establishments, as a rule, are those
which are best ventilated and which are least crowded. The most un-
wholesome sheds in London, as a rule, are those which were constructed

or in use prior to the time when the licensing system was introduced
;

sheds erected since that time are vastly superior in every respect.

The principal effluvium nuisances arising from cowkeeping are depen- Sources of

dent upon the filthy mode in which the cows are kept, the storing and slices!™
11111"

removal of the manure, and the storing of the grains on which they

are fed. The grains are commonly stored in a grains bin into which
they are firmly trodden down. In the process of treading, the liquid

matters are pressed out, and when proper provisions are not made for its

flowing away into the drains, it stagnates on the surface of the yard
and undergoing acetous fermentation emits an odour perceptible at a

distance of many yards, and rendering habitations in the neighbourhood

scarcely tolerable. Sometimes this precaution of treading clown the

grains is more or less neglected, and the whole mass of grain acetifies

and becomes offensive. When the bin is of wood, the material itself

becomes saturated with the liquid, and the bin is a source of great

nuisance. Further, as in the case with horses, the presence of a number
of cows upon a limited area in a close locality already crowded with

habitations, adds materially to the general pollution of atmosphere which

such human crowding occasions.

Pig-keeping. Pig-keeping.

It is not necessary to say much in demonstration of the nuisance ^fsTnce/
a

arising from the keeping of swine. The reports made by health officers

in all parts of the country abound in illustration of it. It is a nuisance

notorious in every town, and nearly every village in the kingdom. Nor
can it be said that large establishments are on the whole less objec

tionable on this score than the two or three pigs commonly kept b

men in the rear of their cottages. The fault apj

has a bad name as an unclean animal whose habi,

naturally filthy, and who will least on disgusting

animals of better repute will turn away. He is t

filth that he is supposed to prefer, and no pains a

part, to teach him something better. To this popular prejudice I demur.

A similar prejudice sometimes excuses neglect in providing sanitary

appliances in the case of certain classes of the human population of the

country. For I have heard the question asked, What is the good of

providing wholesome lodging -and appliances for drainage for people

,
The pipr is not
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y and -I'inwl.

other

left to revel in tka

$ir me most
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whoso habits nro naturally filthy and indecent? The pig is no t

naturally an unclean animal
; on the contrary, it is naturally a clean

animal. When the pigs wallows in mire he merely follows an instinct
implanted in him, in common with some other pachydermatous creatures,
the object of which is cutaneous cleansing. The mud stands to
him in the relation of soap to a human being, but instead of washing
it ofl with water he allows it to cake and dry upon his skin, and
then rubs it all oil, mud and cutaneous debris together, upon some
sufficiently rough surface. Loose hair and cutaneous scurf irritate him
and he takes his own way of cleansing his skin from them. Cleanse
his skin for him and he will rest in contentment, without offending
the eyes of his supercilious betters, often less scrupulous in this matter
than he is, by his wallowings, scratchings, and scrubbings. It has
long been known that a pig thus cleaned with soap and water not only
becomes less objectionable but grows fat more speedily than if left
to clean himself in bis own way. Similarly as respects bis food. A pig
does not naturally prefer disgusting food. If left to pick up bis living
where he can find it, he will eat anything he can find that is eatable, but
even then will eat acorns, fallen fruit, or roots in preference to garbage

:

and human beings in similar straits will act precisely in the same way.
I am credibly informed that, even in London, there are men who
regularly resort to the dung heaps adjoining certain London slaughter-
houses and pick out from them, for conversion into human food, the
unborn calves thrown there with other garbage by the butchers. It is

not to be supposed that such wretched people would not prefer better
food if they could get it. Garbage is not the food that the pig select:
by preference. In fact a pig which has been fed for any time upon sweet
food will turn away from sour and disgusting food. I have it on the
authority of dealers with whom I once had to do at Belle Isle, near the
Metropolitan Cattle Market, who used, at the time I speak of, to feed the
pigs they had purchased for re-sale on blood and garbage from the
abattoirs, that often pigs would nearly starve before they would touch
the food set before them, only eating it under the pressure of acute
hunger. I am not saying that it is not economical, or perhaps even a
desirable thing, to convert into pork matters which can in no other way or
in no way more convenient be made subservient to the subsistence of
mankind, or that the pig is not properly utilised in this manner. I
only wish to vindicate his character as a cleanly feeder, if ouly he has
tlte chance of cleanly feeding vouchsafed him.

Still, as a matter of fact aud daily observation, pigs are habitually kept
even in the middle of populous towns in a most uncleanly and unwhole-
some -manner, and the outcry against their being so kept is natural and
not to he wondered at. Health officers, judging from their reports
would cut the knot of the difficulty by altogether forbidding the keeping
of swine within the precincts of towns, or within some defined distance
of inhabited dwellings.

The offensive odour from ill-kept and ill-managed piggeries will
travel with the wind very considerable distances. The nuisance has its

source (1) in the filthy condition of the piggeries themselves the
-{^•emulation of manure about them and its removal, often in a ferment-
iwg"'Ctfr.d^on, airdf'S) in the storage and subsequent preparation of the
food. TheTIfeir'soiirce of nuisance is dependent partly upon the manner
of construction of the sties, which are often mainly or entirely of wood,
a material which absorbs offensive liquids and becomes saturated with
them in course of time

;
partly upon the had construction of the floor of

the sties, often again partially or wholly of wood or imperfectly laid with
bricks, or sometimes consisting merely of the bare earth

;
partly upon



23

imperfect arrangements for drainage of the sties or the absence of any On Effluvium-

drainage at all, and partly upon neglect to cleanse the dung and filth D^SSiarii^
from the sties at due intervals. As respects the second "source of

nuisance it is to be remarked that the feeding of pigs upon sweet food
is the exception and not the rule of ordinary pig-keeping

;
the food that

pigs ordinarily get is refuse food, tavern wash, or its congener town
wash, consisting of scraps of food of all kinds, peelings of vegetables,

rind of bacon, pot liquors of all sorts, &c., brewers grains, butchers
offal, such as entrails, livers or blood, &c. The swill tub in most
towns and villages is an institution wherever pigs are kept, and in

many houses too Avhere they are not kept, since its contents have a price
;

and throughout the year during hot as well as during cold weather the

process of filling it goes on. Even when the tub is full, the wash or

swill it contains is often not given at once to the pigs, but is kept in

store for many weeks or even months, during which time it becomes
most offensive from fermentation, while the top of the mixture acquire a

layer of mouldiness. The swill is then unmitigated filth, yet is con-

sidered good enough for the food of pigs, and indeed their appropriate

food. When in this condition, and when dipped out in this condition,

the odour is insufferably offensive and sickening. At Caine, one of the

most important bacon-curing towns in the kingdom, and where, con-

sequently, nearly every cottager keeps pigs, potatoes, previously boiled,

are heaped up in some corner of the back yard and kept there in a sour

condition until they forma thick pasty uniform offensive mass, which is

then dug out in portions from time to time as food for the pigs. When
butchers keep pigs it is not unusual, especially in country towns and

villages, to see the sty so arranged as to open upon the dung-pit, into which,

together wit lithe manure from the slaughter-house, are thrown blood and

such entrails as cannot be used for human food. The pigs rummage in

this filth and do a double duty there, eating the blood and garbage that

they find and treading down the dung and litter. But sometimes these

kinds of food are not given until they have been cooked by boiling,

either alone or with meal or potatoes, diseased potatoes being commonly
utilised in this way. This boiling of the food is often a still greater

source of nuisance than the condition of filth of the sties, and the stench

from it often spreads to distances which that from the sties does not

reach.

health, upon
penora l princi-

Sucli effluvium-nuisance^ I have pointed out as arising from horse-

keeping, cow-keeping, and pig-keeping are held by popular professional arising from th«

consent to be nuisances injurious to health
;
and inasmuch as they are

efduvium nuisances due to filth in one form or another, the popular

professional opinion is endorsed by scientific professional opinion. The
late Medical Officer of the Board, Mr. Simon, writes in his second ales,

report to the Local Government Board: “ Uncleanliness must, 1

think, without doubt be reckoned as the deadliest o! our present

removable causes of disease. In stating this opinion of its fatal influence,

I do not refer to it in its minor degrees, as compared with high standards {^ng Uiei)-

U

of cleanliness or chemical puritv, but refer chiefly to such degrees of it origin in liith.

as fall, or ought to fall, within the designation o Filth .—to degrees,

namely, which in most cases obviously, and in other cases under but

slight mask, are such as any average man or woman should be disgusted

at : such ns, eminently, the presence of putrescent refuse matter, solid

and fluid, causing nuisance by its effluvia and soakage. . . . It has

been among the oldest and most universal of medical experiences that

a
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This is an axiom

“ populations living amid. Filth, and within direct reach of its polluting
“ influence, succumb to various diseases which under opposite conditions
“ are comparatively or absolutely unknown

; and the broad knowledge
“ that Filth makes Disease is represented in the oldest records which exist
“ of legislation meant for masses of mankind. The exacter studies of
‘‘ modern times have f urther shown that by various channels of indirect
“ and clandestine influence Filth can operate more subtly, and also far
“ more widely and more destructively than our forefathers conjectured.”
After alluding to the fatal influence of large doses of the offensive gases
given off" during organic decomposition, he goes on to say, “Far smaller
“ doses of these foetid gases, as breathed with extreme dilution in
“ ordinary stinking atmospheres, both give immediate headache and
“ general discomfort to sensitive persons temporarily exposed to them,
“ and also appear to keep in a somewhat vaguely depressed state of
“ health many who habitually breathe them

;
but here, so far as we yet

“ know is the end of the potency of those stinking gases. . . . The
“ other and far wider possibilities of mischiefwhich we recognize in Filth
“ are such as apparently must be attributed to morbific ferments or
“ contagia

;

matters which not only are not gaseous, but on the contrary,
“ so far as we know them, seem to have their essence, or an inseparable
“ part of it, in certain solid elements which the microscope discovers in
“ them

;
in living organisms, namely, which in their largest sizes are but

“ very minute microscopical objects, and at their least sizes are probably
“ unseen even with the microscope ; organisms which, in virtue of their
“ vitality, are indefinitely self multiplying within their respective spheres
“ of operation, and which therefore, as in contrast with common poisons,
“ can develope indefinitely large ulterior effects from first doses which are
“ indefinitely small. Of ferments thus charactised, the apparently
“ essential factors of specific chemical processes, at least one sort—the
“ ordinary septic ferment—seems always to be present when putrefactive
“ changes are in progress, as of course in all decaying animal refuse
“ while others, though certainly not essential to all such putridity, are in
“ different degrees apt, and some of them little less than certain, to be,
“ frequent incidents of our ordinary refuse. . . . It is by these
“ various agencies (essential and incidental) that Filth produces ‘zymotic
“ disease.’ ... Ill ventilated, low-lying localities, if unclean as
“ regards the removal of their refuse, may especially be expected to
“ have these ferments present in their common atmosphere, as well as of
“ course teeming in their soil and ground-water.” The main truth thus
admirably formulated by Mr. Simon is axiomatic. It is the result of
extended experience and protracted observation, and being an axiom,
may be duly and logically used in reasoning by way of deduction.* Not
only may axioms be thus used, but they ought to be thus used for the
benefit ofmankind. The practical application of the axiom that ‘ Filth pro-
duces disease ’ to the particular case of the filthy keeping of animals is self

evident. But in order to make the application clearer, I may again refer
to Mr. Simon’s report and quote some further remarks of his upon the
general subject of filth-produced disease. After referring to the fact that
excess of disease in filthy places is not always due only to the filth, he goes
on to point out that notwithstanding mixed cases, “ in filthy urban districts
“ where the foul air, comparatively incarcerated in courts and alleys and
“ narrow streets, can act with most force in regard to masses of popu-
“ lation, the population always shows an increased mortality under
“ several titles of disease. Such miscellaneous increase of mortality

* “ Axioms duly and methodically drawn from particulars will again easily point
“ out new particulars and so render the sciences active.”

—

Novum Oryanum.
“
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nd/TS Children t0 die ^ twice or thrice ortom times their fair standard rate of mortality. ... In trvimrto

analyse the death-statistics of filthy districts we soon find that, with
regard to many of the

_

separate elements in the miscellaneous
moi tality

,
we cannot argue m exact scientific terms

: partly because very
large quantities are registered under names which have no definite
nosological meaning—e.g., ‘ convulsions/ ‘ teething,’ ‘ atrophy,’ ‘ con-
sumption ’ partly also because some kinds which we can fairly
identify by name (e.g., pneumonia)* are such as we do not always
letiologically understand

; and sometimes we may be only able to esta-
blish the broad fact that, within the area of Filth, the deaths in total
amount are greatly more numerous than they ought to be, and that the
excess (or in mixed cases a certain share of excess) can only be ac-
counted for as the effect of the Filth.” Nevertheless, both experiment

and professional experience combine (as he proceeds to point out) to
show that septic ferment, however it may enter the blood, is apt to find
ie way thence to the bowels, so that diarrhoea! affections become

t lie most prominent of the diseases distinctively due to filth. More-
over, “experimentally we know of this ferment, that, when it is enabled

by artificial inoculations to act in its most effective way on the animal
ody, and even more when it has received a curious increment of

strength which its first propagation within the living body seems to
bestow on it, it shows itself one of the most tremendous of zymotic
poisons; that it develops “disease exactly corresponding to certain very
fatal and, unfortunately, not infrequent infections to which lying-in
women, and persons with accidental wounds and the wounds of surgical
operations, are most subject, but which also occur independently of
such exceptional states

; infections chiefly known under the names of
erysipelas, pytemia, septicmmia, and puerperal fever; infections which
we sometimes see locally arising anew in unquestionable dependence
on I i ltli, but of some of which, when arisen, it is perfectly well known
that they are among the most communicable of diseases. And a further,
pei haps still more instructive, teaching of the artificial infections is this :

t hat the ‘common’ ferment, which in its stronger actions quickly destroys
life by septicasmia, can in slighter actions start in the infected body
chronic processes which will eventuate in general tubercular disease.”

After making all necessary reserves in the application of these results
of experiment to the condition of ordinary life, he goes on to say
that, “ looking well at the pathology of human life, under residence in

foul air, vve find ourselves again and again reminded of these results of
physiological experiment; often seeing phthisis and other tubercular ...

and like diseases gradually developed, as though under gradual over-
powering of the limited normal resistance to the septic ferment : or
seeing and particularly where some exceptional bodily state (wounded
or puerperal) gives opportunity, the sudden invasion of erysipelas or
other septic infection, not in discoverable dependence on any human
infectant, but conceivably a filth-inoculation from the air.”
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* On the

tive paper on
relation of certain cases of pneumonia to filth, an interesting and instruc-

. . m “ Pythogcnic Pneumonia,” by Dr. T. W. Grimshaw, in the “Dublin
“ Journal of Medical Science ” for May 1875, may be consulted with advantage. See
also some further observations of my own as to epizootic pleuro-pneumouia, quoted
later in this Report. I may add that during a long service as a dispensary physician
in London, I was myself forcibly impressed by the preferential frequency of a fatal
form ot pneumonia, especially among children, in the filthy ill-drained courts of the
metropolis.—E. B.

R 1400.
"C
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Illustrations
derived from
experience.

Dr. Buchanan’s
observations.

No illustrations or proofs are necessary in the application of the
doctrine thus propounded by Mr. Simon

; it is sufficient to say that the
universal experience of medical men affirms the fact that diseases,

especially those forms of diseases and kinds of death referred to by Mr.
Simon, are exceptionally frequent in filthy mews among residents over
stables, and where cows and pigs as avcII as other animals are kept in a
filthy or unclean condition, and where the effluvia from such keeping
are concentrated within a confined space by peculiarities of locality.*

Nevertheless I cannot refrain from making the following extract
from Dr. Buchanan’s annual report for 1862 to the Board of Works of
St. G iles’ district, where he was at that time Medical Officer of Health :

—

“ Ghe niain point that appeared needful to be established in evidence
“ before the magistrates was, that injury was inflicted on the health of

1 the neighbourhood by the presence of cowsheds in St. Giles’. To
“ those who had been engaged in observing the sanitary state of the
“ people through a series of years, this did not appear at all doubtful ;“ Gut it seemed desirable to get, if possible, some numerical proof of

such injury to health. With this view, the sanitary statistics of nearly
six years were examined with reference to one particular cowhouse,

“ that in Stacey Street, which was so situated that its influence on
“ health could be measured. The end of Stacey Street, at which the

cowhouse is situate, would be expected, primd facie
,
to have sani-

tary advantages over the other end, which abuts on the middle of
u Dudley Street, a neighbourhood which the readers of this report well
** know ^ to be unhealthy beyond most other parts of the parish of St.

Giles. Now, on an analysis of the mortality, it was found that, three
houses excepted, there had been an average of three deaths in each
inhabited house, and in none a higher mortality than six in the six
years. But in the three houses, Nos. 6, 7, and 9 there had been an
average of 10 deaths each

; viz., in No. 6, seven deaths
; in No. 9,

nine deaths
;
and in No. 7, actually 14 deaths in the period under

examination. Now No. 7 is the house most directly connected with
u GGe cowsheds; Nos. 6 and 9 are the two houses flanking it. No. 8

consists only of workshops and the entrance to the cow-yard. In
these three houses, Nos. 6, 7, and 9, 30 deaths occurred, while the

.

Confirmatory evidence of the injuriousness of these filthy effluvia from ill-kept
animals may be derived from considering the effect they have upon the animals
themselves. I may illustrate this effect by some observations of my own, made on
two separate occasions, on one of which pleuro-pneumonia was prevalent in theLondon cowsheds, and on another when the cattle plague was present in this country.On both ot these occasions I took the trouble to compare the prevalence of the
disease in the cowsheds in Islington with that of the practice of storing the duiw of
the animals wdhm the cowshed itself. In the case of the lung disease,' I found "that
in 1857, while 8 out of 31 sheds in which the manure was not stored within the shedhml had cases of !ung disease, as many as 8 out of 11 in which the dung was stored
within the shed had had cases of it. And as respects cattle plague in 1865, 1 found,g^eral y, that while 66 per cent, of the sheds in which the manure was not storedwithWthe shed were invaded by the disease, as mauy as 91 per cent, of those inwhich it Was so stored were invaded; and that the influence of this filthy practice inpromoting trt&ck was most obvious in the smallest establishments, which were less
liable than the larger ones to the introduction of the contagion

; since while but
per ceut ‘ t,ie.^ds

?
f

.

th
9

first class were invaded, none at all of this second
class escaped invasion. It is in these small establishments that the dung is habituallyK'SS PC1IOd °f

f

tl“e
4

befor<
r
removal - The bearing of these facts upon

the supply of wholesome meat in towns is obvious. [For a fuller statement of these

sbrn
'

TsH^']
8

' Ste Appendlx E- 10 the Second Report of the Cattle Plague Commis-

surend nf l!^ mentio" in one of their Reports the occurrence andspread of influenza, accompanied by “sore throat,” among horses in an ill-kent
stable in their district, and that the disease was attributed by the veterinary surgeon
in attendance to the unwholesome state of the stable

y y surgeon
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lStac°y street cowhouse was the only one in which
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™mer
.
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? ™f attempted of the influence on the healt of

«
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.

e "“f^oarhood. But on the strength of the facts where nscer

„
,‘
al "e

,

d
’
the raPlj' was not difficult to the question of the counsel who

«
“ bwn returned m the interest of these nuisances : < Do you meanto say that a cowhouse and yard is more detrimental to the health of

“:s^i

—

— ;l'Co°r
f

2
r

SJ“, -f
Sp

!
Cfc P whloh Proceedings (much delayed) were pend no- •

^Meanwlnle m the summer of 1859, the houses of Blollry
« S' ,

1 lj -ooms
1

bl' 1T S(lu^re, on which these premises in the mews
<£

• ’ AV ere pervaded ^by bad smells and by, zymotic diseases, referred

c < ^
le medlCjd attendants of the cases to the miasms of the mews In

„
°f 1

m
0, aSain

1

tbe same smells
>
and again the same out-

« !t .V
n ^neighbouring houses, this time taking the form of diph-

«
X
.“

^

v®mbeiAa Chlld from the ]lPuse itselr died of diphtherias

«
In b diversity College Hospital. And now, in the summer of 18G1

« ;

lUi0n
|

otber complaints, a medical practitioner writes from Blooms-
<4 T'r S(*uare : As usaal

>
now that the abominations of Southampton

« j7S aie "l3011 ns, and the smell has been most unpleasant, diphtheria
has broken out at No. 25 in this square, also at No. 27.’”

of £
D
r;

Draittaud Aldis ’ annual reports upon the sanitary condition Drs Druittamloi Sf. George’s Hanover Square, I find among other illustrations of Aldis’ iK££
d

the injury to health occasioned by mew-stables, the following reference
tl0m '

to diphtheria, which, taken in connexion with what has just precededand with some observations made in New York, to be referred to pre-
sently, is at least very suggestive. In their report for 1868 they men-
tion that in the month of January diphtheria occurred “in one of the

u ;

stabies 1,3 ^mnerton Street, where six children, whose ages varied

.< r J
66™five and fifteen, were attacked with the disease, three of whom

.

e

dl0d
\

he disease appeared in other stables and houses in the same
,

t

i0Cahtf’ aPd sotne of the patients were taken to St. George’s Hospital.
• • dbp ^ablc was offensive.” They further mention the fact that

n the fourth quarter of 1858 only three cases of diphtheria occurred in :

he public medical practice of which they received records. Such cases
iccurred m a different mews.

i
n
„J°

n
p_
exi°n

,

witbJllis last quotation I may quote the following oWvntinns
l.T T)..1 IT ill . Join

mho quuuiuou ± may quote til

passages from the “ Report of the Council of Hygiene
Health of the Citizens’ Association of New York upon the ,

dition of the City” (1865). In respect of the Y
'

lampton Harriott writes : “In regard to the influence
the public health, I think that I have, in many cases,
influence (especially when occupied by sick and disap
earlier invasion and increased prevalence of such diseasiL , lo owhihiuh
and diphtheria.” In respect of the same district, Dr. Keeney writes :

I hat they produce a deleterious effect upon the health of their imme-
diate localities, I infer from the marked and fatal prevalence of
certain peculiar diseases in their immediate and most exposed vicinity.
Cholera infantum is one of the maladies here referred to.” In respect

C 2
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keeping.
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of the fourth district, Dr. Ezra Pulling writes :
“ The noxious gases

“ arising from these places contribute in no small degree towards

“ vitiating the atmosphere of the crowded tenements by which they are

“ usually surrounded. A reference to the large map accompanying

“ this report will show that many of the localities where the existence

“ of typhus or typhoid fever is indicated are in the immediate vicinity

“ of stables, the emanations from which appear to be predisposing, if

“ not exciting, causes of several forms of zymotic disease. Of 44 cases

“ of erysipelas occurring during the past year, no less than 31 were
“ adjacent to or within 25 feet of stables. At No. 10 Street, which
“ is contiguous to one of the largest stables in this district, four cases

“ of this affection occurred. The rear of No. 27 Street adjoins a
“ stable, and is within 25 feet of another. In this house, which is

“ occupied by five families, there were three cases of erysipelas. The
“ rear of No. 22, Cherry Street, which contains 10 families, is separated

“ from a large stable by a vacant lot, into which runs much of the fluid

“ part of the manure. In this house five cases of the above disease

'

“ were reported during the year. Zymotic affections of the throat and
“ lung appear to be very prevalent in these localities where the litter of

“ stables is undergoing fermentation. One of my colleagues has already
“ stated to the Council his belief that gaseous emanatious from these

“ sources are conducive to the spread of diphtheria
;
and while my own

“ observations tend to confirm his theory, I believe it to be equally true
“ of an insidious and very fatal form of pneumonia. . . . Indeed, it

“ maybe said that zymotic diseases of all kinds appear to be exceedingly
“ rife in this region.” In respect of the 15th district, Dr. James
Boss writes :

“ At No. Avenue B, a horse stable occupies the rear
“ area of the lot, and the entrance to the stables is made only through
“ the door and hall of the tenant-house. I found two of the scrofulous
“ children in that house on crutches. The grave has strong claim upon
“ others. . . . The prevalence and fatality of pulmonary disease among
“ horses in overcrowded and neglected stables is only equalled by the
“ fatality of like maladies in the women and children of tenant-houses.”
In respect of the 16th district, Dr. W. C. Hunter writes: “The
“ principal insalubrious feature of these stables is their effect upon rear
“ buildings. This happens when a stable in the rear joins a rear
“ dwelling next door. ... A stable is placed in the rear of one street,
“ and on the opposite street is a rear dwelling-house. The rear walls
* £ of the two buildings are within 2 or 4 feet of each other (this inter-
“ veiling space being an unwholesome ‘ cloaque ’), with a small rear
“ bedroom window of the dwelling, and a breathing hole for the animal
“ bi the stable

;
both window and opening being on the same plane.

“ Ihis is precisely what is seen at No. 278, West Seventeenth Street,
u where the bedroom window must be kept constantly closed to prevent
“ the unpleasant odour from the stables entering the apartment. Three
“ cases ot purulent ophthalmia have occurred here, and typhus prevails
** in the front house.”

As to tlic: mode of preventing or minimizing the effluvium nuisances
from horse- keeping, cow-keeping, and pig-keeping.

From Horse-keeping .

I he prime essentials of the wholesome stabling of horses are cleanli*
ness and the clue removal of manure.

1. I lie flooring of the stable should be of such materials and so laid
,

as to permit the ready flowing away of liquid manure from the standing
of the animal. For this purpose the flooring should be as even and



29

On Effluvium*
Nuisances, by
Dr. Ballard.

uniform as possible, and such as is incapable of absorbing urine or other
liquids that may fall upon it. Hence, the best flooring theoretically is
one which is jointless, lirm, and properly sloped to a proper channel
Ihe worst sort of paving that I have seen in ordinary use is that made
with round pebbles laid upon the unprepared ground. Brick is too
absorbent to make a good pavement, square stones set, and what are
termed iron-stone bricks laid upon a duly prepared foundation of con-
crete are better. But even these are not equal as a flooring to a hard
cement. The most perfect flooring that I have seen lias been in stables
laid with the patent cement of Wilkinson & Co., of Newcastle. It bears
very rough wear admirably. It is a cement made with Portland cement
and roughly ground stone or granite clippings run upon a basis of
brickbats. [See a fuller description below under the head of “ Slaugh-
tering of Horned Cattle,” &c.]

2. There should be provision for proper drainage. The channel Drainage

leading to the drain inlet should be impervious and even like the
flooring or gully. The drains should be of stoneware pipes, which resist
the ravages of rats. The drain inlet should be outside the stable and
provided with an appropriate trapping arrangement.

3. The dung should be removed from the floor of the stable at short
intervals. Straw or other litter used for the bed of the animal should
not be used a second time after being saturated with urine.

4. Manure should not be permitted to accumulate in the place
provided for its reception, if that place be near enough to inhabited
houses to become a source of nuisance from its effluvia.

Litter, &c.

Storage of
manure.

When horse manure is necessarily retained on premises for several
days (an event which only ought to happen accidentally), it ought to be
so stored as not to be liable to undergo compression, the atmosphere
should have the freest access to all parts of the deposit, and provision
should be made for the draining of all liquid matters from it into an
appropriate drain. It has been said that sprinkling the manure freely
with dilute sulphuric acid (a cheap agent) assists in preventing the rise

of effluvia, but I have have had no experience of this expedient.
5. The flooring of stables should be daily washed down with water, Cleanliness,

and the walls and ceiling periodically lime-whited, and always kept
clean.

There ought never to be any difficulty in providing, so far as this,

against effluvium nuisances arising from horse-keeping, difficulty begins
to appear when the question of residences over stables, as in London
mews, arises. It is to my mind doubtful whether the best devised "Mews.”
scheme for rendering such residences wholesome would be altogether
successful. The principle, however, to go upon in making an endeavour
to render them who&some is, in addition to what has been above sug-
gested, to dissociate by the best known means the atmosphere of the
stable below from that of the dwelling-place above, and to Provide
for the separate horizontal ventilation of the stables and of tln^ dwelling

rooms. To carry out the first of these objects it would bo necessary lo

construct the walls of a material which shall be non-absorbent and prac-

tically impermeable by stable vapours and gases ;
and either to construct

the ceiling with similar materials, or to interpose an hnpermeablo mate-

rial between the ceiling and the dwelling rooms above.* In addition to

this, the staircase leading to the rooms above should be placed as far as

* I am assured by the Architectural Department that there would he no practical

difficulty in obtaining such atmospheric isolation, by the use of such materials as

glazed bricks, well and closely set in cement, or by the use of good cement for the

lining of the walls and flooring of the rooms above.



30

On Eflluvimn-
Nuisances, by
l)r. BaUtinl.

possible from I,lie stables, should open directly from the street, and its

side walls should bo constructed of similar impermeable material to that

employed in the stable itself, and the staircase should have a distinct

and separate ventilation from the roof.

From Cote- From Cow-keeping,
keeping.

The essentials for wholesome cow-keeping and the avoidance of

effluvium-nuisances where cows are kept in populous places relate, a, to

Proper construc-
tion ot cowsheds,
&c.

Mode of dealing.

Cleanly manage-
ment of sheds.

the construction of the cowsheds
;

b, to cleanliness and proper manage-

ment of the manure
;

c, to the proper storage of their food.

a.— 1. A cowshed should not be crowded. There should be ample

space for the circulation of air both at the head and tail of the cows (an

object which may be gained by means of a sufficiently wide passage at

both ends of the stalls), and the total cubic capacity of the shed per cow,

for cows of average size, should not be less than 1,000 cubic feet.

2. The paving should, as respects material, be similiar to that recom-

mended for stables. It should be non-absorbent. The best material is

a firm, hard asphalte, or ironstone bricks set in cement, in any case laid

upon at least 4 inches of good concrete, or it may be altogether con-

structed of good firm cement. In London, where usually no litter

is provided for the cows to lie down upon, it is customary not to pave

the floor towards the head of the stall, on account of the injury likely to

be done to the knees of the cows in the act of lying down, but to put in

that part a layer of earth, sand mixed with clay, fine brick rubbish, or

other soft material. Where litter is used the stalls may be paved

throughout. But litter of any kind is objectionable unless renewed daily.

It becomes damp and seldom from the exhalations of the cows when they

lie down, and is then said to be injurious to the health of the cows.

3. The walls of the shed should be of brick or stone, and faced to a

height of at least 4 feet with a dado of good even cement, or with zinc,

slate, or other non-absorbent material. 4. There should be good venti-

lation aud lighting. Both lighting and ventilation are best effected from

the roof. 5- The feeding trough at the head of the stalls should be

constructed of iron or of some other non-absorbent material. 6. There

should be a channel of non-absorbent material running along the tail

end of the stalls.' The pavement should be so sloped as to drain into it,

and the channel itself should be of sufficient depth and width and be so

sloped as to conduct away liquid matters readily. It should conduct such

matters to a pipe drain inlet properly constructed outside the shed.

V. It is desirable that a cowshed should always be a detached building

standing in its own yard, but Avliere any part of the shed adjoins a

.dwelling-house a party Avail of non-absorbent material should intervene.

In no case should any room of a dwelling-house or any room used as a

dairy communicate with a cowshed. 8. I he dung should ne\’er be

stored within the shed. When practicable, a dung-pit should be

altogether dispensed with
;

it never fails to be a source of nuisance to

the neighbourhood. The proper plan to adopt Avould be to place dung

at once in ihe receptacle or conveyance in Avhich it will be conveyed

aAvay, and this should be constructed of iron or other non-absorbent

material and kept clean.

b.— 1. The manure should be swept up and carried to the receptacle

at least every six hours, and in the intervals the channel should be kept

sufficiently clear for liquid matters to run oft, and twice a day the

channel and passages should be cleansed Avitli Avater, and the dado simi-

larly cleansed at short intervals. For this purpose a proper Avater



31

supply should be provided within the shed at such an elevation that On Emuvium-

tlie water can be delivered by a hose so as to reach all parts that it is ij^Baiiard
1^

necessary to wash. 2. The whole interior of the walls and ceiling

should be regularly and periodically limewashed at due intervals.

3. The cows themselves should be kept clean by proper grooming.
4. The manure should be removed from the premises, in the covered
receptacles provided, daily or at very short intervals, and the receptacles

should be cleansed before their return to the yard. 5. The yard itself

should be well paved, preferably in the manner recommended for the
cowshed itself, be well drained and kept clean.

c .—Grains or other kinds of food likely to become sour should be Proper storage of

kept in non-absorbent receptacles outside the shed, and duly protected
grains’ &Cl

from the weather. Grains should be well pressed down, and the reep-

tacle should be provided with due means for conducting away into the
drain, without exposure to the air, and liquids which may ooze from
them. This receptacle should always be thoroughly cleansed within
with hot water from time to time of its being replenished. Apparently
with a view to facilitate this, the St. Giles’ Board of Works in the metro-

polis requires that there shall be two grain receptacles provided, or if

there be only one that it shall be divided by a partition.

tion of sties.

From Fig-keeping. From Pig-
keeping.

The most scrupulous care is requisite to prevent pig-keeping becoming
a nuisance, when carried on near inhabited houses.

a.—In respect of the construction and arrangement of the sties. Proper constnic-

1 They should in no case abut upon or communicate with any part of
*

a dwelling-house. 2. When pigs are kept in any considerable number, a

proper enclosed room or building of brick or stone should be provided for

the purpose, and it should be lighted and ventilated, preferably from the

roof. If the pigs be kept in low sties erected within a yard, the whole
sty (i.e ., every part to which the pigs have access) should be covered

with roofing in such a way as to effectually prevent the ingress of rain.

3. The flooring should be of some material impervious to wet: asphalte

or cement, or good glazed bricks, closely laid in cement upon a basis of

good concrete are the best materials. It should be properly sloped to a

channel running along the front of the sties and leading to a proper

drain inlet outside the sties. 4. The walls of the sties should be con-

structed of impervious materials, such as stone, or slate slabs, or glazed

bricks well set in cement, and the feeding trough should also be of some
impervious material. No wood should on any account be permitted in

any part of the sties. 5. The yard or building within which the sties

are situated should be paved in a similar manner to the sties themselves,

and be wTell drained.

b.—In respect of cleanliness. 1. The pigs shall at all times be pro- cleanly

vided with an ample supply of clean litter. The best materials to fise
managcmcnt '

are clean straw or a layer of about 3 inches of sawdust. The litter

should be renewed, and all manure removed from the stie
,,

daily.

2. Prior to such fresh supply of litter the floor and walls ci the sties

should be thoroughly washed and cleansed daily. 3. The, pigs them-
selves should also be cleansed and scrubbed at least one'' a week with

soap and water. 4. The manure and foul lit ter should be removed from
the premises daily.

c.—In respect of the storage and preparation of the food. 1. No Propor^tornge

offensive or sour pig food should be kept or used on the premises. If
t L '° 0<K •

grains are used they should be stored in the manner recommended for

cow-keeping. 2. The preparation of food by boiling should be carried

on in the manner recommended for tripe and trotter boiling.
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On Ebtluvium-Nuisances arising in connexion with the Slaughtering
of Animals.

In this division of my Report I propose confining myself to the
slaughtering of horned cattle, sheep, pigs, and horses.

Slaughtering
of Cattle,
Sheep, and

Pigs.

Establishments
visited.

Tiie Slaughtering of Horned Cattle, Sheep, and Pigs for
Human Food.

Establishments visited.

Date. Names. Locality.
Other Businesses or
Processes conjoined.

Nov. 26, 1875 Corporation abat- Manchester Blood albumen making,

Jan. 19, 1S76

toir.

Williams (Pigs) - Bedminster

clot drying, blood
manure making.

Bacon curing.

„ 21 33 Skull ( do. )
- Bristol Do.

5) 55 33 Dole ( do. )
- Do. Do.

May 22 33 Two large semi- Leeds Separation (at one of

June 9 33

public abbatoirs.

Corporation abat- Reading.

them) of serum from
blood.

July 27 33

toir.

Corporation slaugk- Monmouth.

Oct. — 33

ter-kouse.

22 slaughter-houses Aldgatc, City of

„ 26 33 Slaughter - houses
London.

Deptford - Separation of serum
from blood, gut
scraping, boiling of

flesh, &c.
Separation of serumNov. 15 33

at cattle market.

Corporation abat- Croydon -

35 35 33

toir.

West and Hayr - Do.
from blood.

„ 28 33 Corporation abat- Hereford.

„ 30 33

toir.

Do. Lancaster.

Dec. 2 33 Moore Street abat- Glasgow - Tripe boiling, boiling of

13 31 33

toir.

Victoria Street Do. -

condemned meat.
Separation of serum

>1 »
1

.•>!
6

33

abattoir.

Scott Street abat- Do.
from blood.

33

toir.

2 groups of slaugk- Newcastle-on-Tyne.
\

Jan. 11, 1877

ter - houses or

semi public abat-

toirs.

Government Portsmouth.

„ 19

j

33

slaughter-house.

Several private

slaughter-houses.

Corporation slaugh-

Do.

Metropolitan Cattle

33 33 33

ter-houses.

Whitlaw -

Market.
Islington.

„ 29 33 Day (Pigs) - Reading (Cross Bacon curing, gut.

33 33 33 Day ( do. )
-

Street).

Reading (Munster
scraping, &c.

Bacon curing.

13 33 33 Thomson ( do.

Stveet).

Reading - Do.
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The Slaughtering of Horned Cattle, &c.

—

continued.

Dato. Names.

-

Locality.
Other Businesses or
Processes conjoined.

Jan. 30. 1877

11 11 11

Mar. 22 „

11 11 11

» 5* >1

11 11 99

99 99 99

19 99 99

99 91 91

11 19 99

11 19 19

11 11 11

At various

times.

Thomas Harris

(Pigs);

C. Harris & Co.

(Pigs).

Birkett

Gallan

Tyson
Postgate -

Cutch (Pigs)

Blakey
Brown
Swan
Taylor
Another, name un-

known.
Many other esta-

blishments.

Caine

Do.

South Shields.

Do.
Do.
Do.
uo.
Do.
Do.
Do.
Do.
Do.

London and
various towns.

Bacon curing and asso-

ciated processes.

Bacon curing, gut scrap-

ing, &c.

On EfTluvium-
Nuisances, by
Dr. Ballard.

Slaughtering is usually conducted within a building specially adapted Places where

for the°purpose ;
but occasionally this is not the case, and animals are 18 carned on -

slaughtered for food in an open yard, in some stable or inappiopiiate

outhouse or even within a dwelling-house, in a 100m, cellai, 01 shop.

On occasion of a visit X paid to South Shields, I obseived that in that

town it is the rule, to which there are very few exceptions, for the

slaughtering even of horned cattle, to be conducted in the open shop

formino- part of the butcher’s dwelling-house. And this arrangement

exists even in very small shops in the lowest, narrowest, and most

unwholesome streets. I am informed, moreover, that the same practice

is followed in other towns in that part of the counti y.

Slaughter-houses may be private or public. Private slaughter-houses Privat^siauKh-

are commonly located on premises forming part of those occupied by r

retail or wholesale meat salesmen or butchers and their families, part of

the premises being used as a shop for the sale of the meat killed. Ihe

position of the slaughter-house in such cases and the facilities of access

to it depend upon the position and extent of free unoccupied space at

the rear or at the side of the house and shop, and the relation of the

premises to public or private roadways. For the most part the slaughter-

house is situated at a distance of some yards from the house and shop,

sometimes close to them and sometimes it communicates directly with

one or both. When there is a public or private roadway from which the

slaughter-house can be entered, the animals to be slaughtered are in-

troduced thereby, but when no such convenience exists they may be

driven to slaughter through the shop or even through the dwelling-house.

The size of private slaughter-houses varies with the nature of the trade

done and with its extent. In some instances when sheep or pigs only

are killed the slaughter-house is small and low-pitched, but wlieie

horned cattle are killed the pitch is generally higher and the slaughter-

house more or less capacious. It is not unusual in London, and in other

places also, for a private slaughterman to permit other butchers to kill in

his slaughter-house when he has completed his own slaughtering. But

as I have hinted above, private slaughter-houses are not always situated

on the premises used by butchers as shop and residence. Sometimes

they are on different (but not distant) premises altogether, and when

this is so, the slaughter-houses are usually to be found in neighbourhoods
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Public slaughter
bouses.

The business of
a slaughterman
described.

1. Keeping of
animals before
slaughter,

“ lairs ” and
“pounds.”

occupied by poor people, often in narrow, close, ill-ventilated streets,
courts, or mews, usually forming part of a row of buildings in such a
place, and being entered directly from the roadway. They would not
be tolerated in better neighbourhoods.

Public slaughter-houses (“abattoirs”) are to be met with in a few
ot our larger towns. In some such towns private slaughter-1muses
have been almost or altogether done away with. Of those I have
seen, the abattoir at the Foreign Cattle Market at Deptford, and the
abattoirs at Croydon, Manchester, Reading, Hereford, and Glasgow
me unobjectionable as to locality, being either situated at the out-
skirts ol the towns or in places sufficiently isolated. Some, however,
such as the abattoirs at Monmouth, Leeds, Newcastle-on-Tyne, and
Lancaster are not so well situated

; those at Newcastle and Lancaster,
par ticulaily, are situated in a closely built part of the respective towns.
Mostly, public abattoirs are the property of the Sanitary Authority of
the lespective towns. Phis is the case at Croydon, Manchester, Reading,
Hereford, Glasgow, Monmouth, and Lancaster, at which last-named
place the abattoir is erected close to the dead meat market. At New-
castle there are two abattoirs the property of private companies. Those
at Leeds belong to private owners, and I only rank them among pubbe
abattoirs because there is a community of slaughtering there. ~ Those
at Leeds might perhaps be better called semi-public. I scarcely
know whether to class the slaughter-houses at the Metropolitan Cattle
Market among the public or private slaughter-houses, for they are let

.
out by the Corporation of the City to slaughtermen in a large way
of business, who slaughter only for the supply of the dead meat market,
and who only permit private butchers to slaughter there under conditions
and restrictions of their own imposing. There is nothing objectionable
on sanitary giounds in their position since they are far removed from
inhabited buildings. At some of the public abattoirs I have mentioned
a part of the building is appropriated for the use of any butcher who
may wish to slaughter there, a charge being made for each animal
slaughtered. Other parts are so arranged as to give a separate
slaughtering place to individual butchers who pay a rent for the part of
the premises they occupy. At some of the public slaughter-houses, even
among those which are the property of the Sanitary Authority, the
utter is <the only arrangement in force. Lut in all cases where public
abattoirs are the property of the Sanitary Authority the slaughterino- is
carried of, under regulations imposed by the Authority.
The business of a slaughterman may be considered under the following

beads, \iz. , 1. The keeping the animals for the requisite time before
slaughtering. 2. I. lie actual process of slaughtering and 11 dressing ” of
the carcass.'; 3. The disposal of the offal, garbage, and blood.

1. As to the keeping of the animals prior to slaughter. Unless a
butcher slaughters' the animals he has purchased on the day of purchase,
he must deposit them somewhere, and at that place they may require to
be fed. A place used for this purpose is properly designated a “lair,” and
in such a place animals maybe and are kept for several days. Rut, again
he must have on his premises and close to the slaughter-house, a place
where animals which are intended for immediate slaughter may stand.
Such a place is properly termed a “pound.” Animals are sometimes
kept in the “ lairs ” for several days, but they are only properly kept in
the “ pound ” for a few hours. In the best public abattoirs, this distinc-
tion between the “lairs” and the “pound” is maintained, but in some
there is no such- distinction. In private slaughter-housed, also either
there is usually no such distinction made, the “ pound ” beiim used when
necessaiy as a lair oi the Ian used is not upon the same promises as

5*
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the “ pound.” In some abattoirs, as at Lancaster, there is neither pound On Ediuvium-

nor lair; unless an open space there, undivided in any way, between the nr.
1

Ballard.
by

abattoirs and the market be regarded as a lair, and a dirty corner at the

end of the row of slaughter-houses can be regarded as a pound. In
the best arranged slaughter-houses, both public and private, that I

have secy, the pound is separated by a free space from the slaughter-

houses. But in many, both public and private, even in some otherwise

unexceptionable in general arrangements, the pound is actually within

the slaughter-house, under the same roof, and virtually only a part of

the slaughter-house area partially divided oil by a rail or low partition

of some kind, or it is a shed or small building communicating directly

by a door-way with the slaughter-house. Still more objectionable

arrangements are to be met with in the private slaughter-houses of some
towns. In a Keport made last year by Dr. Spear, the medical officer

of health for South Shields, to the sanitary authority of that town, I

find a tabulated statement showing among other things that in various

(91) private butchering establishments there, the “pound” is located in

the following kinds of places, viz. :—In 24 instances the shop itself was
used for this purpose

;
in 14 instances a room of the dwelling-house;

in 4 instances a cupboard within the dwelling-house
; in 4 instances

a cellar within the dwelling-houses, and in 4 .a wash-house, sometimes

adjoining inhabited rooms. Such places, I imagined, could only be used

for sheep or pigs
;
but I found, on visiting the premises referred to,

that even horned cattle are pounded thus unwholesomely in some
instances. My experience of pounds in private slaughter-houses

has given me a very unfavourable general impression of them. No
doubt many that I have seen are well paved and kept clean, but

mostly any filthy place appears to be regarded as good enough to put

animals in prior to slaughtering them. In some small private establish-

ments where the slaughter-house is situated in the back yard of the

dwelling-house, I have seen sheep or pigs kept day after day in the

unoccupied part of the yard, sometimes nearly filling it, and creating

much annoyance to neighbours by their noise and the odour of their

.

effluvia. I have seen in some pounds (even in London since the li-eensing

period), a layer of trodden-in dung and litter, many inches thick,

encrusted upon the floor, and the walls thickly begrimed with filth
;

while the slaughter-house itself has been clean and limev kited, this

being the part of the premises which alone the inspector of nuisances

was supposed to concern himself with. When the pound forms virtually

part of the slaughter-house area, it is usually cleaned down when the

slaughter-house itself is cleaned, but sometimes even under this arrange-

ment I have seen it filthy and neglected. Where public abattoirs

are under the control of the sanitary authority, the pound is usually

kept in a wholesome condition in the same way as the slaughter-house

itself.

2. The actual process of slaughtering. This differs in the case of 2 . Actual pro-

horned cattle, sheep, and pigs.
terhi^r

slaugh'

a . In this country oxen are always (except when they are slaugh-
Qfoxe

’

l}

tered in the Jewish fashion) pole-axed. The pole-axe consists of

a steel instrument shaped like a large punch, attached to a long

strong handle. The ox is led by a rope round its neck or driven

into the slaughter-house, and the rope being run through a ring in

the wall near the floor at one or more (according to the number of

oxen being slaughtered and dressed at one time) particular parts of

the slaughter-house, the head is drawn down to a level convenient

for the reception of the blow. Sometimes the rope is held by an

assistant, and sometimes the animal is blindfolded. Taking a good
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aim, such ns only long practico will ensure, the slaughterman with one

swing of the pole-axe, drives it into the centre of the crown a couple of

inches in front of the horns, and the ox instantly falls heavily upon the

floor. By the opening thus made, a long cane is run into the vertebral

canal. As the animal lies on its side, the slaughterman then drives a

knife deeply into the carcass above the sternum so as to cut thoroughly

into the large vessels behind that part, and the blood gushes out freely.

When it begins to run feebly, the slaughterman presses upon and kneads

the abdomen and sternum so as to promote the flow and press the blood

out. The blood, as it flows, is received in shallow iron vessels and set

aside, or is allowed to flow out upon the floor of the slaughter-house

and into what is termed a blood-hole, that is to say, a sunken paved

or cemented receptacle the size of which varies in different slaughter-

houses. In this process a certain quantity of blood rarely fails to flow

upon the pavement and into the drain. The carcass when sufficiently

bled is then turned over upon the back, in which position it is supported

by what are termed “ prytehes.” A pryteh is a stout stick of wood
about 2 feet long, provided at each end with a stout iron point. The
point at one end is forced against the carcass, while the other point

is slipped into little shallow holes in the floor which are termed “pryteh-

holes.” An incision through the skin is then made along the whole

length of the carcass, the skin is turned backed sufficiently, and the

abdomen opened and partially disembowled. The head and neck are

flayed, the horns are chopped off so as to be left upon the hide, and

the head and feet are cut off. The sternum is sawed in the middle

line along its whole length and the symphysis of the pubes also.

The ends of a stout wooden bar are then introduced between the

hinder leg bones and the tendons, and by this bar the carcass is hoisted

head downwards into a perpendicular position by means of pulleys. The
disembowelment and the flaying and dressing are then proceeded with.

The omentum containing fat is cut ...off and hung on a hook to cool, and
other portions of the folds of peritoneum containing fat are similarly re-

moved. The portions of intestines to which fat is attached are removed
to a table where the fat is cleaned off and set aside for the fat melter.

The paunch and .second stomach are separated
;
the former is opened and

the contents removed, being either thrown upon the floor of the slaughter-

house or pdt into an appropriate receptacle, and the paunch is then hung
up on a hook. The second stcmach is set aside for preparation as dogs’

meat. The 1\ tt®tines, when freed from fat, if not otherwise required

for pigs’ or do£s’ food, go away with the manure. Of the thoracic viscera

the heart is used for human food, while the trachea and lungs are hung
up for use as dogs' or food. In this process more or less blood and
other animal fluids and manure are spilt upon the floor, varying with

the degree of carelessness of the slaughterman—the spilling of more or

less is inevitable.

b. In slaughtering a sheep, the animal is laid upon its side and a knife

is run through the throat so as to sever the larger vessels. The blood

is usually collected in an appropriate vessel. Where several sheep arc

to be slaughtered they are commonly laid side by side upon a wooden
stand or table having a channel at one end leading to a spout or opening.

The throat is cut over this part of the stand, and the blood flowing out

is collected in a vessel below. The dead carcass is then lifted off and
laid on the back upon the floor, and an incision is made through the

skin along the whole length of the abdomen and neck, the skin is partly

turned back and then the carcass is hung up by the hind legs upon

hooks. In this position the flaying is completed, and the viscera are

removed and thrown upon a table, where the flit is removed for the fat
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an appropriate vessel or on to the floor, and it is then hung up ; the
Sr'Sard^

small intestines are set aside in a tub for the gut scrapers or with the

remainder of the viscera sent away with the manure and garbage or set

aside for the food of dogs or pigs. This process is not necessarily a
very uncleanly one ?

little or no blood or animal fluid need be spilled

upon the floor. The carcass is then dressed for sale.

c. Pigs are slaughtered by running a pointed knife into the throat of pigs,

in the middle line, directing it towards the large vessels of the thorax.

The blood is either collected in appropriate vessels for use, or allowed

to run into a blood-hole in the slaughter-house. In some large pig-

killing places the practice obtains of first stunning the pig by a blow
from a heavy mallet upon the head. In this way the noise otherwise

associated with pig killing is avoided. At Harris’ establishment at

Caine, where as many as 150 pigs are killed in one -morning before

7 o’clock, the arrangements are as follows. The pound, slaughter-

house, and singeing oven adjoin one another, and there is an iron rod

extending overhead from the pound through the slaughter-house to the

singeing-oven. Mr. Harris objects to the use of the mallet, because

while preventing or lessening noise it bruises the eye pieces, rendering

these parts, he says, unsaleable. A chain is slipped round one hind leg

of the pig in the pound, and it is then hoisted by a pulley and hooked

on to the iron bar, which slopes downwards a little from the pound.

The struggles of the animal thus suspended head downwards cause it

to slide into the slaughter-house, and bring it over a blood-hole in

the floor, leading to a tank below. Here, close to the wall, the pig

is steadied and stuck
;
much of the blood runs into the blood-hole,

and as the animal struggles it slides on a few yards towards the singe-

ing oven, blood still flowing from the throat, and being scattered

a little about by the animal’s struggles. Most of it, however, falls

into a shallow channel in the seamless, non-absorbent pavement, which

channel leads to the blood-hole. After singeing, washing and scraping,

the carcass is again suspended by both hind legs upon another rod, and

opened by cutting along the middle line of the abdomen and eviscerated.

The bladder is carefully removed, the urine squeezed out, and then is

thrown into a pail of water prior to preparation for the reception of

lard. The intestines are removed and thrown down a hopper into a

room below
;
the thoracic viscera are removed and hung upon hooks

against the wall. The fat lining the abdominal parietes, and that about

the kidneys, is carefully stripped out and hung up above the carcass,

and the whole is then run along the same rod to another part of the

building near the ice house to cool and set.

3. The disposal of the blood, inedible offal, and garbage. s. The disposal

The blood is dealt with in one of three or four ways. I. Pigs’ blood
°^J

10

a^0cU

is sometimes used as food, being, with portions of fat, run into sausage garbage,

skins and boiled to make what are termed black puddings. Sheeps’ blood

is, in some parts of the country, similarly utilised. 2. Or the blood is

used as food for swine. I have several times seen it thrown upon the

dung-heap in the yard to which pigs kept by the butcher have access.

Sometimes it is sent away in barrels to pig-keeping establishments,

and, either alone or mixed with other kinds of food, given to the

pigs. 3. It is collected in pails or similar deep vessels and stirred or

whipped with a bundle of twigs to remove the fibrine. The tibrine

is put with other garbage, and the beaten blood is transferred to a

barrel in which it is sent away either to persons who prepare it for

use in Turkey red dyeing, or (as I am intormed) in some instances

to the cider merchant. 4. The blood collected either in shallow or deep
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vessels, ns may ho most convenient, is allowed to coagulate, and in this

condition is sent away to the manufacturers of blood albumen. It is

often arranged at public abattoirs that a manufacturer has part of

the premises in occupation for the performance therein of the first

process of the manufacture. This is the case at Deptford, Manchester,

and Croydon, and at one of tho semi-public abattoirs at Leeds. At the

Metropolitan Cattle Market such manufacturers have establishments

just outside the market area. When the establishment to which the

blood is to be sent is at a distance, blood casks are commonly used, and
they pass to and fro between the slaughter-house and the manufactory
either of albumen or manure.
The tripes (1st stomach) of sheep and oxen are slit open and their

contents emptied either on to the floor of the slaughter-house or on to the

surface of the yard outside or into appropriate vessels. In the first case

these matters are swept up into a corner of the slaughter-house and
often left there with blood and other matters swept up with them until

the end of the day.

The second stomach is set aside either in a corner of the slaughter-

house or yard, or in some appropriate vessels, until sent away for food of

dogs or pigs.

The small intestines (running gut) are stripped from fat and put into

a barrel or cask for removal to the gut scrapers, or, if there be no gut
scraper to take them, they, with other gut r for which no other use can
be found, are thrown upon the dung-heap or sent away with other
garbage or used as food for pigs. The large intestines of pigs are used
as human food, the small intestines go to the gut scrapers or are scraped
on the pig killer’s own premises for use as sausage skins.

The hearts
,
livers

,
and lungs are set aside and hung up in preparation

for sale either as food for man or animals.

Hides and skins, and the feet of oxen, are usually laid aside in some
part of the premises until they can be removed by the dealers in those
articles. Hides go to the tanner, skins to the fellmonger, and the feet

of oxen to the tripe boiler.

The fat is hung up on hooks if the pieces are large enough. Small
pieces are usually put into a bag. In towns the fat is usually speedily
removed from the premises by some fat melter who collects it, but in

country villages it may remain for several days, long enough in the
summer time to become offensive. Pig killers render the fat into lard

upon their own premises.

The effluvium-nuisances arising in connexion with slaughtering are
usually confined to the immediate neighbourhood. They may depend
1. On the uncleanly manner in which the animals are kept prior to

slaughter, and (especially if sheep) to the peculiar odour arising from
the animals themselves when they are kept in an open yard close to the
windows of inhabited houses. 2. On the uncleanly condition of the
slaughter-house (a condition which is aggravated when it is not properlv
paved and drained) or an uncleanly mode of conducting the several
processes of slaughtering. Where there are no proper means of
drainage, blood and filth may flow out upon the surface of the ground
outside the slaughter-house, and there, stagnating and becoming decom-
posed, they may give rise to offensive effluvia. 3. On the retention and
accumulation upon the premises of hides, skins, blood, fat, offal, dun<j,

and garbage, which after a time varying with the state of the weather
undergo decomposition and become offensive. 4. On the uncleanly
condition of blood tubs or other receptacles either kept in the slaughter-

house or in the yard. 5. On blood and other decomposable animal
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liquid matters flowing into drains with which untrapped drains, or On Effluvimn-

imperfectly trapped drains, of other premises communicate directly or Ur/Baiiard!^

indirectly. The utmost care is necessary to prevent a slaughter-house

in a populous neighbourhood becoming a nuisance.

In South Shields, where sheep and oxen are slaughtered in the shop
forming part of the dwelling-house, it is customary to see a blood-hole

about 2 feet square and 18 to 24 inches deep in the middle of the shop
tioor. In this at the time of slaughtering the blood is collected, and the

practice is to throw in sawdust, with the object of sopping up the blood,

so as to permit of the blood being readily removed the following morning
by the public scavenger. Most of the blood-holes I saw, however, had
not been thoroughly emptied and cleansed, enough blood having been

left at the bottom and corners to give rise to putrid emanations, espe-

cially in the warm weather. In some of these cases, the chief supply of

air to the dwelling-house was through the shop, and the odour of an ill-

kept slaughter-house was perceptible in most parts of the residence,

Similarly the effluvia from the animals pounded within the house must
diffuse themselves throughout it, and probably give rise to a condition

of the atmosphere practically identical with that arising from human
overcrowding, and calculated to bring about similar evil consequences.

The nuisances above referred to may, by their operation on the
^°^”iVurious

senses, produce similar functional disturbances to those which evil tT^ai°fch]
:|lU10US

odours from other sources are apt to occasion, and in so far as they are

filth nuisances, they are unquestionably injurious to the health of

persons exposed much to their influence.* Considering the loose and

unwholesome manner in which slaughtering is carried on at South

Shields, I asked of Dr. Spear, the Medical Officer of Health there, and of

some other medical men practising in the neighbourhood the opinion

which their experience had led them to form as to the injury inflicted

thereby upon health. Dr. Spear tells me that he has arrived at a very

decided opinion on the subject, and has consequently (but hitherto fruit-

lessly) moved the local authorities of the districts for which he has been

appointed to provide a public abattoir, and thus to place themselves in

a position to deal with the unwholesome slaughtering places in their

several districts more efficiently than they can now deal with them. He
says that in his experience during the two years that he has held office,

the houses where slaughtering is carried on have been chief foci of

zymotic diseases, and that in tracing back outbreaks of such diseases in

the town he has, on more than one occasion, traced back the infections

to these houses, and has been unable to trace it back farther
;
and that,

in common with many of the medical practitoners, he is of opinion that

* Dr. Alfred Carpenter has stated his belief (“ Lancet,” 1871, Vol. I., and “ Public

Health,” April 1874) that blood and garbage from slaughter-houses, when under-

going decomposition, may cause the development of scarlatina in persons exposed to

their effluvia. He lays considerable stress on the influence of decomposing vertebrate

blood in giving origin to this disease. To my mind the observations he lias recorded

fall very far short of affording proof of his proposition. But as the opinion of Dr.

Carpenter has attracted (as any opinion he may broach deservedly attracts) pro-

fessional attention, I feel bound to notice it here. I have inquired ot several health

officers, on whose judgment I could lely, and who knew of Dr. Carpenter’s paper,

as to their experience of such a relationship between scarlatina and slaughter-house

effluvia, as Dr. Carpenter suggests, but none of them felt themselves in a position to

affirm it. Dr. Spear, of South Shields, however, told me that in two instances

during the two years he has held oflice, he had traced back the infection of local

outbreaks to butchers’ premises, being unable to trace it back any farther
;
hut lie

properly hesitated to say that this was anything but an accidental circumstance, of

that a similar apparent origin might not in other instances have been traced hack to,

say, the premises of a grocer. I must say, nevertheless, that Dr. Carpenter s

hypothesis is, in my opinion, worthy of closer investigation than it has yet received.
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the course of zymotic diseases and the type assumed by them have been
unfavourably influenced by exposure to the slaughter-house effluvia.

There appears, moreover, to be a general impression among medical
men that women living in the houses where they are exposed to these

effluvia make bad recoveries after child-birth. Dr. Bradley, of Jarrow,
told mo that so strongly was he impressed with this fact as the result

of a long and extensive obstetric experience, that it was now a rule with
him to advise women approaching their confinements to quit such places.

He could not say that the women suffered as the result of fheir sur-

roundings from puerperal fever or definite disease after their labours, but
they had “ bad gettings up,” that is to say, their recovery was tedious,

and interrupted by undefined ailments, such as irregular attacks of

feverishness, headache, want of appetite, &c., &c., which led them to

require more medical attendance than is customary after confinements,
and which kept him often in a state of anxiety.

And there is also another less direct way in which the effluvia

from a badly kept and badly managed slaughter-house may conduce
to injury to public health, namely, through the influence which the
septic effluvia from them may exert upon the recently killed meat.
It is a common practice in England to hang up the dressed carcases
to cool and “set” within the slaughter-house. When the slaughter-

house is too warm or charged with septic effluvia the meat not only
cools slowly and sets slowly, but is liable to imbibe septic matters from
the slaughter-house atmosphere. Keeping animals pounded in the
slaughter-house itself, is calculated to maintain too elevated a tempera-
ture, and septic effluvia must be abundantly present in the air when the
slaughter-house is badly kept and badly arranged or managed; such
effluvia, for instance, may originate from the pound, either when within
the slaughter-house or freely communicating with it, from blood or filth

left in the slaughter-house, encrusted upon the walls or lying in the
fissures of the flooring, from skins or fat too long retained, or from a
drain having its inlet within the slaughter-house itself. And such slow
setting of the meat and absorption of septic ferments are apt to conduce
to early decomposition of the meat, especially in the warmer season of
the year, or when the meat is the produce of animals which, although
diseased, are not so diseased as to render the meat in the opinion of
judges of meat unfit under favourable circumstances for human con-
sumption. Putrid meat, meat obviously tainted, is carrion, and probably
would hardly find a purchaser

; but it is well known to medical men
that some meat apparently good and wholeseme, meat not obviously
tainted, may produce when cooked and eaten very serious disturbance in
the system of the consumer, symptoms distinguishable with difficulty

from choleraic symptoms or symptoms of irritant poisoning. I have seen
some such cases myself

;
and it has been believed that the functional

disturbance has been due to some alteration in the meat, possibly in

the fat, having affinity with putrefaction, but not itself the ordinary
putrefaction which betrays itself by odour. It has appeared to me not
improbable that the septic ferment present in all ill-managed slaughter-

houses in which the meat has cooled and set slowly, may in some cases
have been concerned in bringing about this result. I have never
attained absolute proof of this, but the possibility of the occurrence is

sufficiently clear to impart a caution of a practical kind.

The essentials of slaughtering so as to avoid nuisances are scrupulous
cleanliness of the slaughter-house and pound, of the atmosphere of both,

and of all utensils, and the speedy removal of all decomposable matters.

The business ought to be so worked that, except during the time
when actual slaughtering is going on, there should be no unpleasant
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odour of any kind perceptible within the premises or proceeding from
them. In order to ensure these results much care is requisite in respect
of details of construction of the buildings, and in respect of the mode of
conducting the business.

1. As to the arrangement and construction of the buildings.

1. The slaughter-house and pound should not be contiguous to any
inhabited buildings; a fortiori, they should not, either of them, be
within a dwelling-house or directly or indirectly communicating with
one. The slaughter-house and pound should be two distinct and
separate buildings, or should at least, be capable of being entirely shut
oft' from each other. 2. The inner surface of the walls of both should
oe ol bi ick or stone, and the surface should be covered with a layer
of limewash which can be renewed from time to time. The lower
parts of the wall to the height of 5 or 6 feet should be covered with
smooth cement, slabs of slate, zinc sheeting, or some similarly imper-
vious material capable of being washed clean with water. At Mr. T.
Harris’ slaughter-house at Caine, where, from the mode of killing, blocd
becomes scattered high upon the wall, the whole of the walls are
covered with a smooth cement. There should be no exposed woodwork
within the slaughter-house

; any woodwork which there may be should
be covered with a layer of paint or tar or zinc sheeting. 3. The flooring
of the slaughter-house should be of some uniform material, sufficiently
even to be capable of ready and thorough cleansing with water and
a brush, and sufficiently rough to avoid slipping upon it. At the
same time it should be firm and incapable of giving way under the fall

of heavy beasts, or of breaking under rough usage. Paving with
Pork flagstones set with cement is the paving most commonly met
with both in London and in the country; and it is I find generally
preferred by many slaughtermen, whose opinion is worth having, to auy
other paving of a jointed character. If used it should be laid upon a
firm basis of 4 to 6 inches of good concrete. But the objections to it

are its slipperiness when blood and other matters from the animals
slaughtered become spilt upon it, the tendency there is to the cracking
and loosening of the stones (when blood or other liquids may percolate
between them and through the cracks), and the frequent loosening and
breaking away of the cement with which they are set, partly as the
fault of the slaughtermen who commonly use the intervals between the
stones for the support of their prytehes, instead of using the pryteh
holes provided in the surface of the stones themselves. The best paving
of all is an even jointless paving, sufficiently hard and firm to resist rough
usage, and sufficiently rough not to be slippery. Such a pavement is fur-

nished by some concrete and some asphalte compositions. For example,
I recently saw at Newcastle-on-Tyne 17 slaughter-houses forming an
abattoir constructed in 1869 by a private company, and which have been
in use ever since for the slaughter of horned cattle and sheep. The
flooring of these and of the approaches to them is made of a cement laid

down by Wilkinson and Co., of Newcastle. Tt consists of good Portland

cement, mixed with roughly ground stone or granite laid upon a basis of

small brick-bats, the whole thickness of the flooring being about

3^ inches or 4 inches. It had worn admirably, was free from slipperi-

ness, and had not cracked anywhere. It was very readily cleaned, and
was as perfect a flooring for a slaughter-house as could be devised.

The butchers using the slaughterhouses spoke of it in the highest terms

of commendation. Ordinary asphalte is unfit for use in slaughter-

houses
;

it is too soft in the summer, and readily yields to blows or

pressure. It has been a failure wherever I have seen it laid down. But

R 1400. r>
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at West and ITayr’s private slaughter-house at Croydon I saw last year

a flooring of asphalte composition which had been laid down by Claridge’s

Patent Asphalte Company, and which appears to meet all the require-

ments of an extensive business. When I saw it in November it had been

in use for eight months, had not softened at all by the summer heats,

and showed then no signs whatever of wear, although I am informed

that about 80 beasts and 500 sheep on an average had been slaughtered

upon it weekly. It was rough enough not to be slippery and was very

firm and hard. It was laid upon concrete made with cement. The
prytch-lioles were iron thimbles imbedded in the composition before it

hardened. A good cement pavement may also be seen at Mr. Whitlaw’s,

Seven Sisters Road, in the north of London, which is in as good
condition now as when it was laid down nine or ten years ago. Both
beasts and sheep are slaughtered at this place. When first it was laid

down it was slippery, but this was obviated by ridging the surface

a little. It has never required any repair. With a jointless paving

and with the wall surfaces protected as I have recommended, it is

possible to maintain perfect cleanliness and sweetness of the whole
inner surface of the slaughter-house. 4. The paving should be so sloped

as that liquid matters shall run off to a proper channel leading to the

inlet of a duly laid pipe drain. This inlet should be outside the

slaughter-house and should be provided with means of arresting the

flow of anything but liquid matter into the drain. 5. Slaughter-houses

and pounds should be separately and very freely ventilated, preferably

by louvres at the roof or in opposite walls, so as to provide for a

horizontal movement of air across all the upper part.

2. As to the conduct of the business.

1. During the process of slaughtering as much care as possible should

be taken to prevent the. discharge of blood or other animal matters upon
the floor of the slaughter-house. The emptying of the contents of the

viscera should, where practicable, be performed in a separate place,

and any filth should be swept up from the floor and taken away at short

intervals. 2. Hides, skins, blood, fat, offal, dung, and garbage should

be removed from the slaughter-house as speedily as possible, and while

they remain on the premises should be so kept as not to become sources

of nuisance. Where hides or skins are necessarily retained for a day or

two before they can be removed, they might without injury be advan-

tageously (especially in the summer) brushed over on the fleshy side

with a solution of carbolic acid or some other antiseptic. Fat should

be freely exposed to the air in a cool place. Blood, offal, dung, and
other garbage should be placed in covered, movable receptacles, con-

structed of galvanised iron or other non-absorbent material. Such
articles as have been last mentioned should be, under any circumstances,

removed from the premises, without undue delay, in the vessels in

which they have been placed. A dung pit, as a substitute for im-

mediate removal, need not be requisite in any urban sanitary district

properly administered. 3. Immediately slaughtering is completed, the

whole slaughter-house floor and walls (to the height of the impervious

portion) should be thoroughly washed with water, and the pound
thoroughly cleansed. All the vessels and implements used in the

slaughtering, or brought from outside into the premises, should be made
and kept clean and sweet. The inner walls of the slaughter-house

and pound should have their surface periodically renovated by lime

washing.
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The Slaughtering oe Horses.

Establishments visited.

Date. Names. Locality. Other Businesses or
Processes conjoined.

Nov. 5, 1875,
and subse-

Harrison - Belle Isle, Isling-

ton.
Boiling of flesh, &c.

quently. 4

Dec. 11, 1875 Shaw St. George’s South- Do.
wark.

Jan. 21, 1876

April 1 „

Kent Bristol Do., artificial manure
making.

Town Melton Mowbray - Artificial manure mak-

Dec. 4 „

mg.

Glen Park knack- Glasgow - Boiling of flesh, &c.
ery.

>5 55 » Hodgkinson Do. - Do.
Jan. 10, 1877 ? Near Portsmouth - Do., pig-keeping.

» 19 >} Stronach - Belle Isle - Boiling of flesh, &c.
Feb. 13 „ Adams Birmingham Do., preparation of

white leather.

Mar. 27 „ Arthur Greenock - Boiling of flesh, mann-
facture of animal
charcoal, artificial

manure making.

55 15 „ Walton - Cambridge Boiling of flesh, manure
making, pig-keeping.

On Eflluvium-
Nuisunces, by
Dr. Ballard.

The
Slaughtering
of Horses.

Establishments
visited.

The establishments where horses are slaughtered are termed Knackeries.

knackeries.” Diseased oxen or sheep which are manifestly unfit for
human food are also often and properly slaughtered in these establish-
ments. Knackeries are sometimes situated, as in London, in populous
but poor neighbourhoods. In the country they are usually located in
the suburbs of towns. Those I have seen vary greatly in character, as
in size. In London, Glasgow, and soilie large towns they are large,
more or less well-arranged establishments, and are often conducted either
without creating effluvium-nuisances or with little creation of nuisance.
But in out-of-the-way parts of the country, and even sometimes in the
close vicinity of towns, the slaughtering of horses is conducted in
small and very ill-arranged and ill-constructed places, where the nuisance
they occasion in one way or another is much complained of. The
business of a horse slaughterer may be considered under similar heads of n nlxc-kei*

3

to that of a slaughterer of oxen and sheep. described.

1. As to the keeping of the animals prior to slaughter.—The 11 Keeping of

animals are sometimes brought to the slaughterer in larger numbers slaughter;

than he can dispose of on the day they are brought, and horses may
have to be kept by him and fed for one or more days before it is con-
venient to kill them. Besides, the knacker not only receives live animals reee^v^dc'id

0

for slaughter, but as a legitimate part of bis trade dead ones also,

animals which have died from disease or accident or which have been
slaughtered elsewhere

; and for such dead carcases he must provide
a place, and he must, to avoid nuisance from their decomposition, dispose

animals.

D 2
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2. Actual pro-
cess of slaugh-
tering ;

other processes
curried on.

of their carcases before he can deal with the living animals on his

premises. In seasons of epidemic disease his yard may be so overloaded

with these carcases that the work of disposing ot them has to go on

both by night and by day. In the time of the cattle plague in 1865

so many carcases of cows were received by one of the hugest knackeis

at Belle Isle that they had to be buried, and were buried in large

numbers on the premises. The pound for living animals is usually an

enclosed covered and paved space apart from the slaughter-house.. In

small establishments there is often no pound, the animals awaiting

slaughter being merely tied up in some part of the yard.

2. As to the actual process of slaughtering and disposal of the

flesh.—Horses are first pole-axed and then bled, after the manner of

oxen, by cutting down above the sternum, and the blood is collected in

vessels for various purposes. The carcass is then laid upon the back,

and, the legs being held up by ropes to a beam above, is flayed, the

feet are cut off, the viscera are removed, the subcutaneous fat is cut off

separately, all the flesh is cut oil the bones, and, finally, the skeleton

is broken up. The slaughter-house in which the animal is killed is

usually paved all over, although not always in the same way or with

the same material in all parts
;
and a part of the area is appropriated

to the boiling of the flesh and fat. Bone boiling, then, is one of the

processes carried on at a knackery, and so also is the boiling of flesh

for dogs’ and cats’ meat or for manure, and for the extraction of the fat.

When the process of bone-boiling is carried on, it differs in no essential

respect from that pursued at ordinary bone-boiling establishments, so

that what I may have to say upon this subject will be said when I come

to treat of this trade
;
but it is not unusual for the bones to be sent

away to a professed bone-boiling establishment. The boiling of the

flesh and of the fat (with water) will he described under the head of

“ Boiling of Flesh, &c.”

3. The disposal
of the offai and
garbage.

Sources of
effluvium nui-
sances.

3. As to garbage and offal. The only parts of the animal (except

bones) sent away unboiled from the premises are the feet (from which

the iron shoes are first removed); the tails, after all hair has been cut

off, and the manure found in the carcass. The intestines are first

emptied of manure and then boiled for dogs’ meat. Fcetusses found in

the carcass are usually sent away with the manure.

The effluvium-nuisances from knackeries may proceed from various

sources : 1. The pound, if ill-kept, and especially if a number of diseased

animals be kept there for any length of time, maybe a source of nuisance

from the effluvia of the animals themselves, and of their excreta. 2. The
slaughter-house may be a source of offensive effluvia if it be dirty and

kept in an uncleanly condition. 3. Dead animals on the premises may
give rise to effluvia by their decomposition before being flayed and

boiled up. 4. The dung and garbage may also be a source of offensive

effluvia, either while retained on the premises or while in process of

removal. 5. The steam issuing from the pans always has an odour

which, never anything but unpleasant, may, when the matters boiled

have undergone any amount of decomposition, become absolutely

nauseous, and the offensive odour may extend a long distance from the

knackeries. The steam issuing from the hot flesh removed from the

pans and laid to cool is similarly offensive. 6. When the liquor from

the pan is run off by open channels, similar offensive smells are

given off, and when run off hot into drains may give rise to offensive

effluvia from neighbouring drain inlets communicating with them.

Where other trades are associated with that of a knacker upon the
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same premises, the effluvium nuisances observed may proceed in

part or entirely from these trades. Thus in two instances, one at

Melton Mowbray and one near Cambridge, I found that the principal

source of nuisance was manure making, and at two offensive establish-

ments, oGe near Portsmouth, I found that swine were being kept in a

most filthy condition, and fed, in part at least, upon the blood and offal

of the knackery.

Most of these sources of effluvia are of the nature of filth nuisances,

and like those effluvia which proceed from places where animals are

improperly kept, or from slaughter-houses, must be regarded as calcu-

lated to injure the health of persons much exposed to them. Even
casual exposure may give rise to nausea and temporary functional

disturbance arising from the impression made upon the senses. Never-

theless it is quite practicable to carry on this offensive trade in such a

manner as not to be a nuisance, or with only a minimum of offensive-

ness.

1. The premises should be sufficiently isolated, as recommended in

the instance of slaughter-houses. 2. They should be sufficiently capa-

cious, not only for the ordinary amount of business carried on, but to

meet the exigencies of season and epizootic outbreaks, by affording

accommodation, without inconvenience to the operations of the knackery,

for as many dead animals as are likely under any circumstances to be

brought in. 3. The arrangements of the buildings should be approxi-

mated in principle (mutatis mutandis) to those recommended in the

instance of slaughter-houses, i.e., (a) The pound should be duly paved,

well drained, well ventilated, well lighted, kept very clean and periodi-

cally limewhited; b. the slaughter-house should be firmly paved on

concrete with an impervious and preferably jointless pavement, pro-

perly sloped to a channel leading to a properly trapped drain inlet

furnished with due arrangements for arresting solid matters
;
the walls

should be rendered impervious by covering them evenly with cement

to the height of at least 6 feet from the floor, and all woodwork

to the same height should be covered with sheet zinc
;
and the

slaughter-house should be well ventilated and lighted, preferably from

the roof ;
c. the yard should be capacious, well and evenly paved, and

duly drained, and provided with open sheds for the protection of

carcases deposited there from the rain and direct rays of the sun.

4. The business should be conducted in as cleanly a manner as possible.

a. No dead animals should remain undealt with upon the premises

longer than 24 hours, at any rate in the summer time, and, at all seasons,

the carcases should be disposed of before they undergo putrefaction.

Carcases which may be in a state of putrefaction should not be received

at all
;
they should be buried ;

or if received, or if they should chance

to become putrid after reception, should be dealt with otherwise than in

the manner customary in English knackeries.* b. Proper impervious

* One mode of dealing with such putrid carcases might be to flay them aud

divide them sufficiently, to deodorise the skins by the application to the fleshy side

of an effective deodorant, and, after similarly deodorising the flesh to deal with the

pieces into which the carcass has been divided in the mode which I have seen

employed in a knackery near Paris. In this establishment there M as in use a strong

iron cylinder capable of containing the carcases of two or more horses. Into this

cylinder steam was introduced under pressure. Alter a short time the whole of the

soft parts were converted into a pulp, which M'as run off into trenches to solidify

and dry, and the pulp was subsequently dried and pulverised for the manufacture of

manure. The bones were discharged clean and ready for the use ot the bone mauure

maker.

On Effluvium-
Nuisances, by
Dr. Ballard.

In so far as
they are filtli-

nuisances, they
are injurious to
health.

Mode of pre-
venting nui-
sances.
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covered vessels or barrows or carts should be provided for the reception
of viscera, skins, and bones or manure prior to their being further dealt
with, or l or conveyance to the parts of the premises at which they are to
be dealt with, or for conveyance from the premises elsewhere, and such
receptacles should be duly used. There should be no such thing as a dung-
pit, or dung-shed

;
everything of the nature of refuse should be removed

daily from the premises in the covered receptacles in which they are first
placed, c. As much care as possible should be taken to collect all the
blood so as to avoid its entrance into drains. With this object it is

desirable that carcases brought in dead should not be dealt with while
they, are yet warm, nor until it is probable that the greater part of the
blood in the vessels has coagulated, d. The floor of the slaughter-house
should be kept constantly swept up and the garbage removed, and at the
end of each day’s work it should, with the walls to the length of the
impervious portion, be well washed with water, of which there should be
an abundant supply stored at a sufficient elevation to allow of the use of
a hose. The inner walls should be kept sweet by periodical lime-
washing. e. The boiling of the flesh and fat should be carried on with
due precaution for the avoidance of the escape of the resultant offensive
vapours into the external atmosphere. The means of attaining this
object are the same as those which will be mentioned under the "heads
of “ flesh, tripe, and trotter boiling ” and “ fat melting.” /. The issue of
offensive vapours from the meat or intestines when removed from the
boiling pans, may be obviated by throwing them at once from the pan
into a trough of cold running water for a few minutes, g. The liquor
in the pans should be allowed to become cold before being run off into
drains.

Part III.
Ox Effluvium
Nuisances
arising from

other businesses
in which

Matters of
Animal Origin
are dealt with.

The Curing of
Bacon.

Establishments
visited.

Part III.

On Effluvium Nuisances arising in Connexion with Branches ofIndustry in which Animal Matters or Substances of Animal
Origin are principally dealt with.

The Curing of Bacon.

Establishments visited.

Date. Names. Locality.

Jan. 19, 1876 Williams - Bedminster
” 2 ^ 33 Skull Bristol

” 33 33 Dole Do.
33 29, 1«77 — Day - Beading (Cross

Street).
” 33 33

— Day - Beading (Munster
Street).

33 33 33 Thomson - Beading -

33 30 „ Thomas Harris Caine
C. Harris & Co. - Do. -

Mar. 22 „ Humphrey and
Evans.

South Shields.

» 99 „ Nicholson. Do.

Other Businesses or
Processes conjoined.

Slaughtering of pigs.
Do., rendering of lard,
boiling chitterlings,

&c.

Do.
Do.

Do.

Do.
Do., gut scraping.
Do.
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The establishments at which the making of pork into bacon is carried
on vary very much in size and commercial importance. For example, at
Caine there are ttvo very extensive establishments, viz., that of Thomas
Harris and that of Charles Harris & Co., where as many as 150 pigs are
killed in one morning for conversion into bacon, and at Cirencester there
is a similar large establishment, all of which I have visited. At Reading,
on the other hand, where a large quantity of bacon is made, we have
examples of a large number of small establishments, where only four or
five or even fewer pigs are killed for bacon at one time, and where pork
butchers engaged in this trade perform part of the process for other
persons, such as grocers, who perform the earlier parts of the process on
their own premises.

Persons who, as a matter of trade, make bacon also keep pigs, some
for fattening, but some only for fasting prior to slaughter

; and after

slaughter not only cure the bacon, but render the lard, prepare or cook
chitterlings, and commonly scrape the small intestines for the preparation

of sausage skins. Hence an effluvium-nuisance proceeding from a bacon
manufactory is not necessarily one arising directly from any process of

actual curing, but may be due to one of these associated circumstances

of the trade. The work carried on at a bacon-making establishment

commences with the slaughter of the pigs. After slaughtering, the hair

is singed off and the singed carcass is washed and scraped to remove the

burned hair. The carcass is then disembowelled and dressed, salted down
in appropriate cool chambers, and after the salt has been washed off and
the surface wiped dry and dusted over with pea-meal, the salted meat is

hung up in appropriate chambers to be dried and smoked. The brine

which runs from the meat when in salt is collected in tanks, and when
of no further use is disposed of in the way that sewage is usually

disposed of.

I have already said all that is necessary about the process of slaugh-

tering, including the removal of the viscera and dressing of the carcass,

in a former part of this report ;
and other processes will be treated of

when I come to the trades of fat-melting and gut-scraping, and boiling of

various articles of food (such as tripe, trotters, &c.), so that I shall confine

my description to the two processes of singeing and smoking. There are

matters of sanitary interest connected with the salting of the meat, but

they have nothing to do with the immediate subject of this report. The
singeing off of the hair is performed in various ways in different establish-

ments. In small establishments it is often performed in a very rough

manner, namely, by surrounding the carcass or several carcases with straw

and then igniting the straw. Wherever I have seen this done in England

it has been done in an open yard. Another method consists in applying

to the carcass the flames from a coal fire. For the application of this

method a special apparatus is requisite, and the form of the apparatus

differs in different establishments. At Skull’s establishment in Bristol,

the carcass is hoisted by a pulley and counterpoise into a sort of chimney

shaft supplied with flame by means of two coal fires at the lower part,

the whole arrangement being placed on a platform or floor just above

the base of the floor on which the pigs are slaughtered. The shaft

terminates above in a chimney, the top of which is about 30 feet from

the ground. Fig. 1 is a rough sketch of this arrangement.

At Harris’, in Caine, Denny’s Patent Pig-singeing Furnace and Appa-

ratus are in use. The carcass, run out head downwards on a rod from

the killing place, is taken down upon a fixed bench, where it is suspended

horizontally upon a waggon running upon a narrow rail or tramway

forming one of four similar arms in a revolving apparatus which allows,

another carcass to be affixed while the previous one is in process ol

On 'Effluvium-
Nuisances, by
Dr. Ballard.

Varying size of
curing establish-
ments.

General descrip-
tion of the trade.

Operation of
singeing,

with straw,

by flame of a
coal lire.
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singeing. This rail corresponds with another at the upper part of the

furnace. By this the carcass is then run into a chamber into which the

Fig 1.

p f 1

1

1

1

I

flames pass from two. large fires, one on each side. The chamber, durin -
the time the carcass is in it (which is not longer than about 25 secondsf
is enclosed in front by a pair of iron doors which, when closed leave a
space of several inches above (where the rail passes in). From this
space during the singeing, some of the smoke from the burning hair
together with a little flame, issues into the interior of the buildin° and
finally gains exit by the openings in the roof at a considerable dera-
tion. I he. gi eater part of the smoke, however, passes off by the
furnace chimney. The accompanying plans. Plates 1, 2, and 3^ show
the arrangement of the furnace and revolving apparatus. The carcass
being run out and afresh one being run in from the revolving apparatus
the singed carcass is taken down upon a revolving table and is amain
suspended head downwards upon another bar which conveys it to '"the
washing place. When the carcass is run out, smoke from the singed
surface is given off freely into the building, but its issue is checked
within a very few minutes by suspending the carcass over a tub and
throwing cold water over it preparatory to seraphim

In other establishments the flame of burning gas°’is used for siimeiim
the carcass. Even in small establishments iliis may be seen as for
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example at Thomson’s at Reading. At this establishment the singeing

-with the gas apparatus is performed under an open shed in the yard of Dr. Ballard,

tho premises. The apparatus, of which Fig. 2 is a rough sketch, by flame of gas.

consists of an iron shield in the form of a segment of a circle. It is

about 2 feet high, and 2 feet diameter. The thickness of the shield

contains a hollow space, into which, on the convex side, "as is introduced

by one tube while air is driven in by means of a fan or blower through

another larger tube. The mixed gases issue by a series of about 100

jets on the concave side, and, after lighting the mixture, the carcass is

suspended near the concavity, and singed all over by varying the eleva-

tion of the shield by a pulley on which it is suspended, and turning the

carcass round so as to expose all parts in succession.

Fig. 2.

At Dole’s establishment at Bristol a more elaborate form of the same

arrangement, constructed by Mr. Miles, engineer of Bristol, is in use,

(Plate 4.) It is set up within the part of the building appropriated to

slaughtering and dressing. It consists of two shields of similar con-

struction to°that just described, the concavities facing one another, and

the shields being of such length and so provided with hinges at the

lower ends as to be capable of enclosing the carcass between therm lo

introduce and remove the carcass the shields are opened out like scissois

from the hinges below, and the carcass is run in or out suspended

head downwards from a rod above. By this arrangement the singeing

is much expedited (80 carcases can be singed per hour), the singeing

being effected all round at one time. Practically, however, Mr. Dole

finds it sufficient to light the gas from one shield only, and if. the side

distant from the shield is not sufficiently singed the carcass is turned

round for a few seconds, so as to expose that side to the direct action

of the flame. The smoke from the singed carcass issuing from the top

of the apparatus, together with that from the carcass iiftei lemova
,

passes out by the louvred openings at the roof of the building.
.

The drying and smoking are effected .in chambers provided foi
gn̂ pig.

m

the purpose, sometimes of brick, or partly of brick and partly of woo
,

within which are rods and hooks, upon which tho sides ol bacon, ham,

&c. may be suspended. These chambers have openings above, either

louvre openings or trap doors, by which smoke may issue, and by wine i

the heat may be regulated. The heat requisite is about 9o b a n •

It may be supplied (if the bacon is not to be smoked) by a fire ol coco

or anthracite coal in a brazier, or moveable fire-grate placed m the
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centre of tlie floor; but if the bacon is to be smoked, the heat of burning
wood or sawdust is employed, either alone or in conjunction with the
tire above mentioned. The wood or sawdust used are preferably those
oJ elm or oak. The erections in which this process is conducted vary
in size and elevation, according to the amount of work done at the
establishment. In large establishments, like those at Caine, the smoking
chambers are very lofty and capacious, but at small establishments like
some I visited at Reading, they were small and low, say 8 feet high
and wide, and four feet from front to back, and were situated in the
back yards of the houses.

Effluvium-nuisances may arise at bacon-curing establishments out of
the associated trades carried on in them, such as pig-keeping, slaugh-
teiing, rendering of fat, boiling of chitterlings, &c., or gut scraping.
But all these sources of nuisance will be considered under the heads of
these several trades or processes. The only other nuisances which I have
heard complained of seriously have been those arising from the singeing
and smoking, and the disposal of the waste brine and other matters
from the cuiing house. But in this last case other liquid matters
were discharged with the brine, and probably had much to do with
the nuisance. The case was one of defective drainage, the liquid
lefuse from the establishment having been discharged upon some
neighbouiing waste land, where it putrified, and became very offensive.
The offensive pungent smell from singeing, however, lias sometimes
been rather grievously complained of, and at Reading, in one instance
the local authority- had occasion to deal with it. The smell is that of
burning hair.

.

Under favouring circumstances, as where the operation
is performed in an open yard, surrounded with tall buildings the
nuisance has extended to a distance of 50 yards, and has been espe-
cially complained of in sultry close weather, when little wind has been
stirring, and the smoke has thus been confined within a limited space.
Undei these conditions it has been described as “ nauseating ” and as
producing “sickness at the stomach,” but no more serious injury to
health has to my knowledge been ascribed to it. Where straw has
been employed for singeing there has been in addition the nuisance
from the smoke, and from blacks or portions of charred straw falling
about m the neighbourhood. This last form of nuisance has led the
Reading Sanitary Authority, on the complaint of butchers, who asserted
that the blacks rendered their meat unpresentable, to prohibit sin°cino-
at the public abbatoir. It is obvious that the nuisance from singeing
is greater the slower is the method adopted. The more rank? the
process, and the shorter the time which elapses between the sin^eino-
and the washing and scraping, the less is the nuisance occasioned The
rather irritating vapour and smoke issuing from smoking chambers has
also been occasionally made subject of complaint. In both these respects
small establishments have, so far as I can learn, alone been complained
of, the reasons being the comparative slowness of singeing, from the lack
of due appliances for rapid work, and the low elevation at which the
smoke has issued in a closely built-in neighbourhood At Caine
and at Cirencester, and at Bristol the smoke has been no nuisance’
having been discharged under circumstances favourable to its speedy
diffusion. 1 ^

The remedies applicable for preventing or minimizing the nuisance
from singeing are, first, the use of appliances for speedy sin°-ein°- and
washing with cold water as quickly as possible after the sinking has
been effected. In the close parts of towns, singeing omfflt not to be
effected by means of straw ; singeing with gas or a well planned fire
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arrangement, as at Caine, and at Skull’s and Dole’s establishments in Oa Effluvium-

Bristol, is much preferable in view of speed and readiness of disposing Dr.
1

Baiiard!
>y

of the smoke without producing nuisance. The interval elapsing be- from tho singe .

tween these two processes of singeing and washing may be abridged by ins-

good mechanical appliances. Hence it is better to singe in a position of

the carcass which shall not require to be altered for the purpose
of washing down. A carcass suspended head downwards from a rod,

on which it maybe made to travel, is on this ground best singed in this

position, and then it can be made to travel on in the same position to

the place for washing and scraping, and be washed down with cold

water immediately ;
only a second or two intervening between the two

processes. Without invidiously comparing establishments which are not

comparable the one with the other, it appears to me that the plan adopted

by Dole and by Skull at Bristol may, in this one respect, be, in some
situations, preferable to that adopted at Caine. Secondly, when the smoke
is produced in an area surrounded by tall houses, and issues at such a

level as to enter at the windows of such houses, an effectual remedy will

be found in performing all the singeing and subsequent washing within

a building provided with a tall chimney shaft, so arranged as to carry off

the. smoke and discharge it at an elevation above the tops of adjoining

houses. A similar provision (modified for the requirements of the from the smok-

process) to a low smoking-chamber or smoke-house would prevent any ins-

nuisance from this source.

At South Shields, at Newcastle, Gateshead, and probably in some
other places, American pork is dried for conversion into bacon. The
pork arrives salted, and is sometimes more or less tainted. The pre-

paration consists first in soaking it for a night in warm or cold water to

remove the excess of salt, and then rapidly drying it in a closed chamber

heated by a coke fire in the centre. The windows are then opened and

the bacon is exposed for some days to a current of fresh air. Some
hams are hung subsequently in a dark room to obtain a blue mouldiness

on the surface, or a “ bloom,” which enables them, it is said, to be sold

as Cumberland hams. This process may give rise to serious nuisance if

conducted in an improper place and without proper care to prevent

nuisance. Dr. Spear mentioned to me an instance of this nuisance

which came under his observation at South Shields. The process was

conducted in a wholly unventilated cellar immediately beneath an in-

habited room, the inhabitants of which complained bitterly of the

offensive steam and animal effluvia which entered their room through

the loosely boarded floor. The nuisance came under his notice in con-

sequence of a death of a child from diphtheria in this room. The

parents, although poor, were respectable people, had no acquaintance in

the neighbourhood so far as Dr. Spear could ascertain, and the child

had not been out of the house for some days before her illness. The

house (a single room) was, he says, in a manner, isolated, was remarkably

clean, and in no way exposed to drain or privy emanations, and the

water supply was beyond suspicion. Dr. Taylor, the Deputy Medical

Officer of Health for Liverpool, informs me that his trade has occa-

sioned nuisance in Liverpool from the discharge of the warm washing-

water into the drains, the effluvia rising up through the traps of neigh-

bouring house drains and from the street gullies. Such a trade as this

should only be conducted in such a way as to provide against the effluvia

becoming a nuisance, or entering inhabited houses.
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The Cubing of Fisii.

Establishments visited.

Duto. Names. Locality.

Nov. 4, 1875 Cushaw - Bethnal Green.

33 33 33 A colony of fish Faith Street, Beth-
curers. nal Green.

Dec. 11 „ Do. - Gun Street and
Martin Street,St.

George, South-
wark.

May 30, 1876 Twemlow - - Salford.

Dec. 8 „ Butty - Hull.

33 33 33 Bowntree- - Do.

3 > 33 33 Pickering - - Do.

33 33 33 Bayuton - Do.

Fish curing is a trade largely carried on in some towns. In London
there are complete colonies of fish curers in some of the small streets

in Bethnal Green and St. George’s, Southwark. In these latter places

the trade is confined to the costermonger class of the population, who
cure herrings, sprats, and haddocks, each in their due season, carrying

on the work partly within their dwellings and partly in the small back

yards adjoining their houses. The narrow yard space between the houses

in one street and those in another parallel street forms, in some such in-

stances, one elongated narrow space occupied by little curing or smoking

houses, nearly every house yard being thus furnished with means for

curing. In Hull, on the other hand, and in some other places as London,

Bristol, &c., there are comparatively large establishments, in which a

considerable capital has been sunk, devoted to this trade. So extensive

is the trade in Hull that the Sanitary Authority has thought it expedient

to frame byelaws for its regulation iu such a way as to avoid nuisance.

Herrings and sprats arrive at curing establishments packed with salt

in barrels. Haddocks are purchased fresh for curing.

With herrings and sprats the first process consists in washing off the

loose salt and scales, which, when washed off, are, in large establishments,

placed in a heap Gr tub in the yard to be sold as manure. They are

then well washed a second time in a basket by rotating the basket in a

tub of water. They are then strung upon sticks about four feet long

placed on a frame in the yard to drain, and when drained are transferred

to the drying-house to dry.

The process of “ kippering ” herrings consists first in careful washing;

the fish are then split open, the roes taken out (and sometimes sent away

for preservation by tinning), and the fish are soaked for about two hours

in strong brine, washed again, drained, and then smoked in the drying-

house.

In cui-ing haddocks, the fish are split open and gutted and the heads

are cut off; they are then washed and scrubbed with a brush, soaked ior

a sufficient time in brine, and then hung up in the drying-house,

These preliminary operations are sometimes carried on within dwell-

ing-houses, but in large establishments in properly constructed rooms

furnished with proper arrangements for washing and scrubbing ranged

against the windows or along a side of the room. The refuse (heads

and guts) is occasionally put in a heap in the roadway to be removed
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by the public scavenger, but mostly I have found it set aside in tubs or

tanks for removal by persons who collect it for manufacture into manure.

The drying or smoking is effected in erections provided for the purpose.

Where the trade is carried on, as in Bethnal Green, by persons of the

costermonger class, these erections are small, and rather than anything

else resemble long cupboards about 10 feet to 12 feet high, and about 4

feet square in their horizontal dimensions, constructed of brick below but

of wood above, closed in with a door or sometimes only with some sack-

in and having sufficient openings in the side or roof to allow the issue of

superfluous smoke. In more important establishments, the diymg-liouses

are constructed of brickwork entirely or only to the height of six or seven

feet from the ground and the rest of wood. They rise to the height of

12 to 25 or 40 feet and are very capacious. At Cushaw’s, in Peel

Grove, Bethnal Green, each compartment of the drying-house will

accommodate as many as 26 barrels of herrings of 600 to the barrel.

The drying-houses have means afforded above for the issue of smoke,

these means consisting either of louvres or of trap-doors or glazed sky-

lights. When it is desired merely to dry the fish, coke fires are intro-

duced into the space below where the fish hang, but when it is. desiied

to smoke the fish, wood or sawdust is burned. I he wood used is eithei

oak, beech, or horn beam, and the sawdust either oak oi mahogany, a

little deal sawdust being used (in some small establishments more . than

a little I expect) to assist in obtaining a sufficient ignition. Until the

fish is “skin dry” the means of ventilation near the roof are kept

open, but when the surface of the fish is dry enough.they are closed up.

In some establishments where the ventilation provided is meiely the

spaces between the unpointed tiles of the roof, and in othei establish-

ments where other special means are provided, I. am told. that no altera-

tion is made throughout the process. The practice in this respect, then

seems to vary in different establishments. Herrings put into the drying-

house at 6 p.m. are ready to be taken out at midnight or at 1 a.m.

The nuisances which arise from fisli-curing establishments depent

upon the offensive odour which may proceed from the undue retention

of refuse, or from a filthy mode of conducting the business, or upon

the issue of irritating wood smoke from the drying-houses. Mr. Bate y

,

the medical officer of health at Great Yarmouth, where fish curing

is largely carried on, tells me that the only nuisances which arise there

are similar to those from other trade premises, where refuse and filth

are allowed to accumulate, and that nuisance from the wood .smoke is

rarely complained of. The authorities there have not considered it

requisite to make special byelaws for the regulation of the business

;

and at Hull, the byelaws enacted mainly provide for due cleanliness

and speedy removal from the premises of refuse and garbage, in

London, the nuisance from the wood smoke has been complained of

in Bethnal Green, but the Sanitary Authority there has not seen its way

to any serious action in respect of it. Nevertheless t ie pungen smo vC

must, to say the least, be annoying when it enters the windows of adjoin-

ing dwellings. Ill conducted establishments if they pollute the air with

effluvia from decomposing fish refuse, must on genera piincip es e it t

to be injurious to the health of persons much exposec o sue i t uvia.

The obvious remedy against the first class of nuisances iom i.

curing lies in scrupulous cleanliness of all parts of t ie pi onuses anc

the vessels and plant used in conducting the business, am in piopei t is

posal of the refuse and garbage. The yard and floors all ports of

the premises should be evenly paved and duly slopet o a pi°P )
'

structed drain inlet. The inner walls should be periodically lime-

whited, and if splashed, as they are apt to be when the washing vessels
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arc placed against them, these dirty parts should be scraped clean before

limewhiting. But it would be still better if, in these parts, the wall were
covered with a .smooth impervious material such as cement or glazed

tiles, so as to permit of the surface being duly washed at the end of each
day’s work. At the close of each day’s work the whole floor, together

with the tubs and other vessels used in the process, should be thoroughly

scoured and cleansed. I have seen several kinds of paving in use in

curing houses, but the best of all has been made of cement. Such a
paving may be seen at use at Butty’s establishment, in Hull, where the

arrangements generally are very commendable and contrast favourably
with those of some other establishments in the same street. Cleaning-
up, however, ought not to be left altogether to the end of the day’s work.
A proprietor may very easily, if he pleases, make and enforce regulations

for the workpeople, prohibiting the scattering of fish heads and guts
upon the floor during their work. For the reception of such refuse

proper vessels, made of some impervious material, should be provided

;

and, when they are full, closely fitting covers should be put on, and in this

condition these offensive matters should be removed from the premises
daily. The remedy against the smoke nuisance from the drying-houses
is equally obvious. It consists in carrying up a shaft from the roof
to such a height as that the smoke shall be discharged above the level

of adjoining houses, and so arranged that this shall be the only means
by which the smoke shall escape.

The Frying op Fish.

Establishments visited.

Date. Name. Locality.

At various times - Various establishments - London.

In very many parts of London, and in some large towns, fish is sold

ready fried for the convenience of poor purchasers. The fish, mostly
plaice, is fried upon the premises, and almost always in the open shop
in which it is subsequently sold. The fat used in the frying is various,

but I understand is mostly refined cotton-seed oil. The boiling of the oil,

and the cooking of the fish in it, is carried on at all times of the day
and evening. It is a petty trade, but, nevertheless, is a source of con-
siderable nuisance in some neighbourhoods, the offensive smell of the

oil boiling and fish frying spreading often, not only through the whole
length of the street where the shop is situated, but sometimes into

adjoining streets also. When the shop is situated in a street occupied
by poor persons of the class who purchase such food, complaints of the

smell are rarely, if ever, made ; but passengers are annoyed by it, and
so also are the tenants of houses of the better class who chance to

reside in the neighbourhood. For it is not only in poor streets that such
shops are to be found. There is, 1 believe scarcely a health officer in

London who has not at some time been called upon by the authority

under which he acts to advise as to an appropriate remedy for this

nuisance. The difficulty in dealing with it lies in this, that the pan or

fixed shallow iron vessel in which the fish is fried by a fire beneath,

must be always open to view, and to allow of the necessary manipula-

tion. The ordinary remedy suggested and adopted in a great many
places has been the provision of a hopper above the pan, which hopper
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is intended to catch the fumes as they arise, and to convey them by an
opening above into some adjoining chimney. But for various reasons
the remedy has not proved always very effectual

; the faultiness partly
consisting in the defective draught of the chimney, partly upon the
hopper not beiug brought low enough or far enough forward over and
in front of the pan, and partly depending on the fact that, the process
being conducted in the open shop, the wind entering the shop, and
draughts of air, interfere with the due operation of the hopper. A
more effectual arrangement would be to conduct the operation in a
closed Outhouse, or other place where draughts of air could not so
interfere, to bring the hopper well down and forward, and to close in
the sides, having only the front part of the pan open for observation
and necessary manipulation. The chimney of the fire should be so con-
structed as to obtain a good upward draught, and should be carried up
above the roofs of adjoining houses.

Trade op a Fellmonger.

Establishments visited.

Date. Names. Locality.
Other Businesses or
Processes conjoined.

Nov. 2, 1875 Byford Bermondsey.

?5 33 33 Johnson and Bol-
sher.

Do.

Dec. 18 „ Tanner Plymouth - Leather dressing,tanning.

„ 22 „ Head Stonehouse, near

Plymouth.
Preparation of pelts for

exportation to America,
preparation of hake-
liver oil.

Jan. 1, 1876 Nickols and Son - Joppa, Leeds Leather dressing, tan-

ning, glue making.

» 12 ,, Ball Bristol.

- 20 „ Gunter Do. - Leather dressing, parch-
ment making.

April 1 „ Bitch Melton Mowbray - Leather dressing, tan-

ning, glue making.

May 30 „ Hossell Salford.

Nov. 24 „ Windsor - Bermondsey Manufacture of skin

mats.

33 33 33 Cordrey - Do.

„ 28 „ Herron Hereford - Leather dressing.

Dec. 4 „ Fenton Glasgow.

>} 8 „ Foster Little Driffield Leather dressing, tan-

ning, artificial manure
making.

31 33 3 » Nicholson Do. - Leather dressing, artifi-

cial manure making,
manufacture of skin

mats.
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The legitimate and simple trade of a fellmonger consists in receiving

the “skins” of sheep, and in preparing them for the use of the leather-

dresser. He takes off the wool, which, if sufficiently long, he sells to

the woolstapler, and ho limes the skins, preparatory to sending them to

the leather-dresser. Some fellmongers also, at the proper season of the

year, convert the best skins into skin mats.

Two classes of sheep and lambs’ skins, chiefly, are received by the

fellmonger, viz., fresh English skins from the butcher, or intermediately

from the skin market, and dry foreign skins which come to him closely

packed in bales. These two classes of skins undergo at his hands some-

what different treatment. Some fellmongers receive both classes of

skins, others confine their trade to one class only. A few foreign skins

which arrive moist, salted and rolled up, are dealt with like English skins.

The following are the processes to which the skins are subjected to

prepare them for the use of the leather dresser

:

Mode of dealing
with English
skins.

1. English Skins.— 1st. The first process consists in cleansing the

skins from dirt and dung, blood, &c. They are- beaten with a mallet

to detach any firm masses of dirt, and are then soaked and washed in

water. In some country places, where a stream of water runs through

the premises, this washing is done in the stream, which is sometimes

dammed up for the purpose. In Bermondsey, the skins are laid in a

“ poke ” or tank, or pool of water having a shelving bottom. A work-

man, in high water-boots, stands in this and washes the dirt out of the

skins, rubbing them and waving them about in the water. He then

throws them on the stones at the brink of the pool to drain.

2nd. The second process is liming. When there is no wool on the

skins worth preserving, the skins are laid in a pit containing milk of

lime. But the usual practice now is to lay the skins wool downwards

upon a bench and to lay on cream of lime with a brush upon the fleshy

surface. When thus brushed over, the skins are folded lengthwise (the

limed surface inwards).

3rd. The skins are then in the summer time hung up in the yard out

of doors, or in the winter in a chamber a little warmed. This process

serves to loosen the attachment of the wool, and when it is loose enough

the skins go to the “ pulling-house.”

4th. The “ pulling-house ” is arranged with bins for different kinds

of wool, and in front of them the workmen sit, each taking upon his

knees a skin, from which he pulls off the wool with his hands and

throws it into the appropriate bin.

oth. The skin denuded of wood is then termed a “ pelt,” and it is

thrown into a pit containing milit of lime, where it remains until it is

ready to go to the leather-dresser.

Gth. When about to be sent from the yard the pelts are taken out of

the lime pit, and are laid in a heap in the yard, ready for carting away.

Mode Of dealing 2. Foreign Skins .—These undergo a somewhat different process.

skins
f°rC1Sn

1st. Being hard and dry they require to be softened, and for this

purpose they are first laid in a tank or pool of water for a period varying

up to 40 hours. At Head’s Yard, in Stonehouse, I saw them soaking in

a tank above ground, through which a stream of water was made to

flow constantly. At these works, I was told that they only require

soaking about three hours.
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2nd. I he next process after tho skins have been drained from the wn Kinuvium

water is what is termed “burring,” that is to say, removing from the Dr^Buiiard^
wool the “burrs” (apparently the fruit of some plant) which stick in
it. This is effected partly by the use of a machine, “ burring machine,”
adapted for the purpose, and partly (or subsequently when necessary)
by the hand labour of women, who pick out the burrs.

3rd. Foreign skins are not limewhited, but the attachment of the
wool is loosened by the process of “ tainting.” The damp skins are
hung up in a chamber which is warmed in the winter either by a small
coke stove or by a jet of steam thrown into it. In the summer time

- the warming is unnecessary. In this chamber slight superficial change
of the nature of putrefaction takes place. As soon as it is found that
the wool pulls off readily, the skins are removed. This is a delicate

process and requires to be very carefully conducted and watched, since
in hot weather a little over retention in the “ tainting oven ” renders
the skin utterly worthless to the leather-dresser.

4th. The wool is then either pulled off or scraped off. When pulled
off, the short wool which remains after pulling is scraped off.

The remainder of the process resembles that in use for English
skins.

The fellmonger before sending away wool to the woolstapler dries

it by placing it on racks in a chamber heated by coke fires or by hot
air pipes, or hot air is driven by a fan through the wool laid upon a

wire trellis work.

Skin Mats or Wool Mats are made from the best and most woolly Manufacture of

of English skins. The selected skins, as soon as they are received, are
'v0° ma J ‘

stretched upon a frame resembling a parchment frame, and being laid

upon a table, the fleshy side is rubbed over by the hand with a solution

of salt and alum to preserve them, and they are then folded and hung
up until it may be convenient to dress them. When they are to be
dressed, they are again placed on a stretcher and the fleshy side is

scraped and a layer of whitening and water is brushed over. The skin

then passes into a warm chamber to dry. When the whitening has

become saturated with fat from the skin, the skin is again scraped, and
this process of whitening and scraping is repeated until, grease ceases to

exude. Salt and alum in solution together are then rubbed in until the

skin is thoroughly tanned. The skin is then well washed with soap

and warm water preparatory to bleaching or drying. Bleaching is per-

formed by placing the skins, while damp from the washing, in a chamber
in which sulphur is being burned. The final process consists in scraping

with appropriate instruments the inner side of the skin to render it all

supple and of uniform thickness.

A fellmonger’s yard is sometimes a source of nuisance to the imme- Feiimongering,

diate neighbourhood, especially to persons residing in houses immediately ^^onsive

abutting on it. I am told that in Bermondsey, where fellmongers’

yards abound, it is a rare thing for complaints to be made. This is

certainly not because they are always conducted in the best manner,

but probably, in part, because the inhabitants of the district live by this

and associated trades, and are so much accustomed to the effluvia that

they cease to notice them. But as a matter ol fact serious complaints

have been made, and in one instance to this Department. lor the most

part, however, it is in country places that the fellmongeriug processes

are most complained of, for it is in and about country towns that the

trade is carried on in tho roughest manner, and with the least regard tc

R 1400. i£ \
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tidiness and cleanliness ; moreover, in the country, it is scarcely ever

worth while to carry on the simple trade of a fellmonger, and the pro-

cesses of leather-dressing are, either partially or fully, carried on in the

same premises in conjunction with it.

The sources of nuisance from a fellmonger’s yard may be any of the

following; viz.:

—

1st. The reception of raw skins from the skin market or from

slaughter-houses, and their transference from the carts. When the

skins are not absolutely fresh, short of such an amount of decomposition

as would render them worthless to the leather-dresser, they may,
especially in the summer time, have a strong and offensive odour. _

2nd. The ammoniacal odour proceeding from a large number of lime-

painted skins banging up at one time in the yard.

3rd. The emptying and cleansing of the “ poke ” after it has been in

use for a long time.—Dr. Parker, the late Medical Officer of Health for

Bermondsey, tells me that he has found this the principal source of

nuisance in fellmongers’ yards.

4th. The waste lime taken from exhausted lime pits. This contains

mare or less wool and animal matter, and when retained on the pre-

mises in a heap is apt to emit a more or less strong ammoniacal odour.

5th. The general mixed offensive odour proceeding from a yard which
is badly or imperfectly paved and drained and where due cleanliness is

not observed.

6th. When the skins are washed in a flowing brook or stream or the

liquid refuse of the yard is allowed to flow into the brook, this (which
may be an offence under the Divers Pollution Act) may become an
offensive nuisance below the works, especially if a large trade be carried

on, and when the lower water is disturbed and agitated, as for instance,

by a water-wheel.

In Mr. T. W. Keate’s evidence given before the Select Committee of

the House of Commons on Noxious Businesses in 1873, he only alluded

to the first and fifth of these sources of nuisance. His report to a com-
mittee of tlie Metropolitan Board of Works, which was laid by Mr. C.

Legge before the Select Committee, contains (Q. 1863) the following

passage :
“ There is in my opinion nothing inherent in this trade which

“ causes it to be a noxious trade, nor could any nuisance arise from it, if

“ it were always carried on with the care and cleanliness which are quite
“ within the reach of the manufacturer. The only danger of nuisance
“ would be from the reception of decomposed skins from the market or
“ from the butchers, or from allowing skins to lie and become decom-
“ posed in the yard

;
but from what I saw in the different yards, and

“ from what was stated to me, I conclude that such a state of thiugs is

“ easily avoidable and could only arise from carelessness or neglect.”

In his personal evidence (Q. 745) he said, “ If the trade is badly
“ carried on inconvenience may arise, as a matter of course

;
bad odours

“ may come from a place like that, but that is entirely the fault of the

“ persons who are carrying on the trade
;
there is nothing necessarily

“ arising in connection with the trade.” This is nothing more than

may be said of almost any offensive business, and so far I agree with

him.

I have not been able to ascertain from Dr. Parker, who has had a

large experience of the trade in Bermondsey, nor from other medical

men and medical officers of health in the country whom I have interro-

gated upon the subject, that any distinct ill effect upon the health of
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persons living in the immediate vicinity of fellmongers’ yards lias been On Effluvium-

observed by them. Nor have I been able to ascertain that septic 5“ BaBby

diseases have been noticed to occur with exceptional frequency in their
neighbourhood, or with such frequency as to attract a health officer’s
attention. Nevertheless, a filthily-kept fellmonger’s yard in a populous
neighbourhood occasioning, as it necessarily must, a septic con-
dition of the atmosphere about the works, is calculated (on mineral
principles already enunciated) to be injurious to the health

&
of the

population most exposed to its influence.

The trade of a fellmonger is not necessarily a nuisance. . At Nickols’ Modes of
premises at Joppa, Leeds, where a very large number of English skins venting nui-

are dealt with weekly, and at Plenty and Co.’s in Bristol, where an
sances ‘

equally large trade is done in foreign skins, the processes are all carried
on in the best manner, and so far as I could learn without occasioning
the least suspicion of nuisance. But at both these premises all are
carried on within closed buildings. Slightly offensive skins must at
times be received at fellmongers’ premises

; they cannot always be ex-
pected to be as free from odour as they are when newly taken from the
carcase

;
and this is especially the case when the skins come from a

distance and have to pass through a sale yard before they reach the
fellmongers. Both in respect of the first and second sources of nuisance,
there arises an advantage when the processes are not carried on in an
open yard, as they commonly are in Bermondsey, but in covered and
close buildings

;
and as respects the first, particularly, it is worthy of

practical consideration whether the offensiveness of the skins might not
be lessened, without injuring them for the operations of the fellmonger,
by the application of some antiseptic, such as carbolic acid solution, to
the fleshy surfaces before their removal to the yard. As regards the
third source of nuisance, it does not appear from what I have observed
of the mode in which the process is conducted in various works I have •

visited, that it is at all a necessity to use the same water in the poke
repeatedly day after day for a lengthened period. It should be changed
once a day at least, and in the summer time, twice a day. In some
country towns I have seen running water used for soaking and wash-
ing English skins. I may instance Ball’s yard in Bristol, where
the Malagold stream is used for washing the skins

; and Nickols’ pre-
mises in Leeds where the water which runs through the washing tanks
is pumped up constantly for the purpose. At Head’s yard in Stonehouse
the tanks for soaking and cleansing foreign skins are supplied with a
constant stream of fresh water. The cost of water for the poke, if

obtained from a town supply by meter, may be in some cases a sufficient

inducement to neglect daily cleansing of the poke and daily renewal of

the water. The obvious remedy for the fourth source of nuisance is

the emptying the waste lime at once into covered carts for removal.
The remedy for the fifth source of nuisance is equally obvious. It

consists in good impervious paving properly sloped in all parts of the
premises, good drainage, and scrupulous cleanliness. The yard should
be kept constantly swept up, and the interior of the buildings and walls
should be periodically limewhited. Unfortunately the traditions of

the trade do not favour such scrupulousness. The trade is rather

regarded as an essentially dirty one, and little pains are usually taken
to make it otherwise. However, to those who may wish to see what
good arrangements may effect for the prevention of nuisance, I recom-
mend a visit to the two model establishments already mentioned. The
sixth source of nuisance is to be obviated by intercepting the liquid

refuse and by using one of the known methods of purifying sewage before
it is allowed to flow into the stream or into a town sewer communicating
directly with the stream.

ic 2
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Leather-Dressing and Parchment Making.

Establishments visited.

Date. Name. Locality.
Other Businesses or
Processes conjoined.

Dec. 9, 1875 Bevington and Son
Tanner

Bermondsey.
Fellmongering, tanning.

5) 18 „ Plymouth

„ 22 „ Head Stonehouse, Ply-

mouth.

Fellmongering, hake-

liver oil making.

Jan. 19, 1876 Plenty & Co. Bristol.

Fellmongering.20 ,, Gunter Do.
April 26 „ Turney Bros. Nottingham.

Do.May 30 „ Ilossell Salford

June 1 „ Nickols and Son - Joppa, Leeds Fellmongering, tanning,

glue-making.
9 Clark and Tkack- Newlay - (Calf skins) glue-making.

Nov. 24 ,,

Icl^y

.

Beach and Son Bermondsey Manufacture of skin mats.

Godman - Do. - (Calf skins).

» Joseph Sharpe and
Sons.

Do. - (Seal and horse skins).

James Garnier Do.

„ 28 „ Herron Hereford - Fellmongering.

Dec. 8 „ Foster Little Driffield Fellmongering, tanning,

artificial manure mak-

1 ) » )» Nicholson Do. - Fellmongering, artificial

manure making, flesh

and bone boiling.

„ 20 „ Turney Bros. Stourbridge Chamois leather making.

Mar. 14, 1877 Evans Sowston, Cam-
bridge.

(Chamois leather), fell-

mongering.

April 24 „ McRae Mitcham - (Chamois leather and
buff leather).

In Bermondsey a distinction is drawn between a tanner and a leather-

dresser. The former receives raw bullock “ hides ” and prepares and tans

them ;
the legitimate trade of the latter is to receive “ pelts ” (sheep

skins deprived of wool and limed) from the fellmonger, as well as horse

skins, seal skins, calf and goat skins, and to convert them by a process

of “ tanning ” or ‘Hawing ” into light leather. In country towns it is

not unusual to see tanning and leather-dressing conjoined and carried on

in the same premises ;
and then the manufacturer is generally designated

and calls himself a “tanner.” Under similar circumstances fellmon-

gering is often also conjoined, so that the leather-dresser prepares his

own pelts. The division of labour which is observed in Bermondsey is,

for the most part, only practicable in large towns. When a leather-

dresser, besides receiving “ pelts,” also receives calf skins, horse skins,

and goat and seal skins (as is sometimes the case), the first part of the

process, that is the liming and scraping off the hair, resembles in most

resnects the similar process to which sheep skins are subjected at a

felimonger’s yard. Hence in describing the trade of a leather-dresser I

shall confine myself to the part of the process which commences with

the reception of the “ pelts.”

They are first placed upon a curved board or “ beam,” where a man

standing behind the beam scrapes them down on the fleshy side with a

curved knife with two handles, so as to remove the connective tissue.

This process is termed “breaking,” and the parts removed are called

“ fleshings.” At some works (as at Herron’s in Hereford) a machine is

used to perform this part of the work.
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They tlien go back into pits containing milk of lime, first into lime
pits previously used and hence weak, and then into newer lime pits

which act more powerfully on the skins. The liming is continued
altogether for 18 or 20 days.

The next process is to wash out the lime. This is usually done by
putting the pelts into a tank of fresh water, where they are kept moving
by beating the water by means of a sort of paddle-wheel, or else by
putting them with water into a large revolving barrel having boards
so placed within as to throw the skins over and tumble them about.

After having been well washed they are usually put into a solution of

what is called “ pure ” (more correctly, it is said, spelt “ puer ”). This is

dogs’ dung, either collected by poor people in the streets for sale to

leather-dressers, or more commonly collected at large kennels and sent

to the leather-dressers in barrels. It is, when received from the kennels,

a pultaceous looking material and stinks abominably. In large esta-

blishments, it is emptied into a covered tank underground, whence it is

pumped up as required. When about to be used, a quantity, which
varies in different establishments, is added to water in a tub or tank.

Sometimes, as in the summer, it is sufficient to use cold water
; but , in

the winter it is usual to employ the solution warm, e.g., at a temperature

of about 80° to 120°. Before putting the pelts into the puer tub they

are commonly washed in some warm water. They remain in the puer

solution until, from having a gristly feel between the fingers, they feel

soft and supple. The time given for this varies in different works, with

the temperature of the solution and with its strength, from 10 or 20

minutes to two or three hours, or even longer. Each manufacturer has

his own peculiar practice in this respect. All, however, take care to

remove the pelts as soon as the desired result is obtained ; since, if they

remain longer in the “ puer,” they are rotted and become worthless.

On removal from the puer tub they are again scraped down or

“ scudded,” then washed in some warm water, and after this put into a

tub containing bran and water. This is called a “ drench.” Here they

remain about 48 hours
;
the contents of the tub undergo some fermen-

tation, and the pelts come out whiter than when they were put in. At
some works I have been informed that no puer is used ; nothing but

drenches.

English skins contain, especially about the neck and shoulders, a

quantity of fat which, if left there, would interfere with the colour of the

leather after tanning, so that it has to be removed. Sometimes this is

done by cutting or slicing it off with a sharp double-handled knife, but

sometimes after “ puring,” by subjecting the pelts to pressure in a

hydraulic press. The fat runs out and is collected in a reservoir below

for use by soap-boilers and others. Another method consists in sub-

jecting the pelts to a scrubbing process by a machine patented by Mr.

Turney, of Nottingham. The pelts are now ready for tawing or tanning,

or to be prepared for exportation in barrels to America.

To prepare pelts for the American trade, they are next treated with

dilute sulphuric acid, and subsequently with strong brine. After

soaking for about 10 minutes in the acid they appear blown out and

thickened, and the fibre of the pelts looks porous. But after having

subsequently lain a few minutes in the brine they resume their former

appearance. The pelts are then rolled up and packed in barrels with

salt.

For “ tawing ” the prepared pelts are treated in a tumbler-barrel with

salt, alum, yolk of egg, and water.

Tanning is usually effected by soaking in a bath of sumach or other

tanning liquor, the precise method of applying these liquors varying in

different establishments.

On Effluvium-
Nuisances, by
Dr. Ballard.

'
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On Effluvium-
Nuisances, by
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De^reo of nui-
sance arising
from it.

To what extent
injurious to
health.

Sources of
effluvium nui-
sances.

Mode of pre-
venting nui-
sances.

Sometimes skins are split by a machine which, while fixing the skin

and pushing it. onwards, cuts the skin with a knife into two layers.

None of the other processes require any description here. They consist

in drying, rolling, dyeing, &c. &c.

The “ fleshings,” &c. from the skins usually go to the glue-maker,

but in some works are made into manure either on the premises (as

near Driffield) or elsewhere. At Henry Turney’s works in Stourbridge

they are .steamed in an open tank and subsequently pressed for the

extraction of grease before being sent away for manure making.

The offensive smells that proceed from leather-dressers’ establishments

are rarely very serious, and they do not appear usually to extent to any

considerable distance. Immediate neighbours, if there are any in-

habited houses close to a yard, and passers by in the street, are alone

likely to be offended by them for the most part. But I met with one

instance of a very badly-conducted establishment where the nuisance

was very great, and had been intolerable
; a highly-offensive smell from

the works having been a source of serious nuisance at a distance of a

quarter of a mile.

I have not heard at any time of any injury to health that has been

occasioned, other than sometimes such temporary disturbances as any

offensive smell may produce. In the instance above referred to, the

effluvia gave rise to loss of appetite, nausea, and severe vomiting. I

have failed to obtain satisfactory proof of septic diseases being more
prevalent in the vicinity of such works than elsewhere. Yet, on general

principles, an atmosphere loaded with septic pollutions from such works,

when ill conducted, must he held to be unwholesome.

Nuisance may arise from the following sources, viz. :

—

1. The “puring,” if it be conducted in a part of the premises close

to a public way or to inhabited houses, and then chiefly, if not solely,

when, as in the winter, the solution is used warm. Under such circum-

stances the vapour which rises from the puer tub is exceedingly offen-

sive and disgusting. It pervades the chamber or building in which this

part of the process is conducted to such an extent that, I myself have

been very glad to make my escape ;
and it passes out of the building by

the windows or louvre openings.

2. The discharge of the used up puer solution, drenches and other

offensive liquids into tlie drains may also be offensive, if any open or

imperfectly trapped inlets are in the vicinity. Their discharge into a

flowing stream may cause more or less nuisance down the stream.

3. If the premises be uncleansed, badly paved and drained, and the

business be conducted, as it too often is, in a slovenly manner, a

generally diffused offensive smell is apt to pervade them, and to be

wafted by the wind to houses and places in the neighbourhood.

In addition to these sources of nuisance, offensive effluvia may arise

from other processes, such as manure making, carried on conjointly with

leather dressing. I found this to be the ease with some small esta-

blishments near Driffield.

The remedies for these several sources of nuisance are as follows :

—

1. Various attempts have been made to find a substitute for “puer”
for softening pelts, but hitherto without success, or with only modified

success. No leather-dresser, I am told, could undertake to produce a

good specimen of leather without it. Nevertheless, several persons in a

largo way of business have told me that they have of late reduced its

consumption considerably, and that by the judicious use of drenches

much may he effected in this direction. If it he the case (as it seems,

from what I have noticed, to be) that a cold solution produces the same

effect as a warm solution, with the single disadvantage of a rather

longer soaking in it being requisite, one source of nuisance might be in
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n great measure clone away with. At Henry Turney’s works, at Stour-
bridge, where the puring shop adjoins a public way, the nuisance is
avoided by the closure of all windows on that side of the shop, and by
carrying a wooden shaft 2 feet square from the ceiling of the puring
shop, through all the upper rooms, to above the roof of the building.

b

I he second source ol nuisance is not usually a very serious one
and may be obviated by the addition of one of the well-known deodorants
before the discharge of the waste liquors. At Herron’s works in Here-
ford, where much nuisance arose from pollution of the stream with waste
liquors discharged into it, these liquors are now collected, allowed
to subside in a tank, and then purified with lime before being dis-
charged.

3. As respects the third source of nuisance everything depends upon
the general management of the yard and premises. As generally con-
ducted, leather, dressing is a very dirty trade ; but there is no reason
whatever why it should in any case be carried on in a dirty manner, so
as to be a cause of offence to neighbours. Good and appropriate paving,
(wood, being absorbent, is especially to be avoided) good drainage, the
speedy removal from the premises of fleshings, and other refuse scraped
from the pelts, and of the refuse lime from the pits, together with
general cleanliness and avoidance of litter, and periodical scraping and
lime-whiting of the interior of the buildings, would effect all that is

necessary to render many of the premises, now a source of nuisance,
sweet and inoffensive. With a view to show what can be done by
careful arrangement in such matters when the proprietor sets his heart
upon it, I append a description of a model leather-dressing establish-
ment at Nottingham, belonging to Turney Bros., merely premising that
I describe it as it was in the middle of the day when I visited it, without
a word of intimation of my visit having previously been given. The
tidiness of the establishment, in those parts where the dirtiest portions of
the trade are carried on, contrasts in a very marked manner indeed with
what is to be seen in the majority of leather-dressers’ works. The
trade here was commenced in a very small way only 15 years ago, and
the buildings have been extended and added to, from time to time, as the
trade grew. Only English pelts are received, and now, of such, an
average of 18,000 are dealt with per week, 200 hands being employed
at the works. The buildings are well built in brick, and on the four
sides of a large quadrangular yard, which is well and firmly laid with
square stone sets, and so sloped that water is readily carried off the sur-

face. It was scrupulously clean, and there were no bits of skin or
fleshings lying about it to render it untidy. Some fleshings prepared
for removal were tidily laid in a heap. As Mr. Turney was crossing

the yard with me he espied a little scrap or cutting of skin lying on the

pavement, and (evidently automatically) he picked it up and threw it on
the heap—a trifling incident this, but one that speaks volumes. The
whole of the processes are carried on within the buildings, in spacious

well-lighted rooms. The ground floors of the buildings are devoted to

the wet parts of the trade, and to the engine-room, and the upper floors

to the dry parts, and as store-rooms. All the ground floor rooms (with

a trifling partial exception) are closely laid with blue bricks in cement

upon a firm bottom of 6 inches of concrete, also made with cement in

place of the ordinary lime. The floors are duly sloped for the effectual

running off of any surface water, and are thus absolutely free from all

sloppiness, and there are good drainage arrangements in every part

beneath the surface. The supply of water is abundant, and there is no

stint in its use. The pits in the room devoted to liming and washing

the pelts are arranged down the sides, so as to leave a wide clear

On Effluvium*
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passage between them.
.

They are constructed in blue or red bricks (the
laltoi only where the pits are circular), and these are laid with cement.
In any case the edges of the pits are constructed with hard blue bricks
80 a8 10 °6viate the effects of wear and tear as far as possible, and to
conduce to tidiness and cleanliness. The fleshing-sliop is a long room
on the opposite side of the quadrangle, having the splitting-room at
l ight angles with it at its further end. Along each side of the central
passage or the fleshing-shop is a slightly raised platform paved with
stone, and

#

on this the beams stand at which all the “fleshing” or
breaking processes are performed. Between this raised platform and

f io wall there is again the usual paving of blue bricks, on which all
matteis scraped off the pelts fall, and remain until removed. Every
pait of the interior of the walls and ceiling of this room was clean and
ime-whited. Some of the peculiar odour of “puer” was noticeable in

i e punng-shop, but it was not intolerable, and was imperceptible out-
side the open door. The puer tubs and the apparatus in the room were
scrupulously clean, as well on the outside as within, and the floor (partly
hoarded) and pavement were clean and free from any dirty slop.
Necessarily they were wet, but it was with water, for the running off of
which good facilities are provided. What struck my attention most
foicibly in these works was the perfect cleanliness, tidiness, and order
which pervaded them throughout. Mr. Turney told me that they had
no fixed time for cleaning up. It is always going on in all parts of the
building. I noticed this even in the upper stories and in the store-
rooms. He says that if any dust is made in moving goods about, the
man oi woman who makes it is bound at once to sweep it up. He
believes this cleanliness alone costs him as much as 21. per week. The
fleshing-shop is thoroughly swept up every day, the workmen taking
this duty in turns. The splashed walls opposite the beams (in most
works I have seen, deeply encrusted with filth), are scraped three or four
times a year, and every part of the interior of the buildings is lime-
whited twice a year. The puring-shop is thoroughly cleaned every
night, and once a week the puer tubs are scrubbed inside and out, and
all the other apparatus in the room similarly thoroughly cleaned. He
avoids littei very much by having had tram ways laid down from one
part of the ground floor of the building to another, along which the goods
and refuse are conveyed in a trolly drawn by a donkey. When I asked
him how he got his workmen to preserve such an unusual amount of
cleanliness, he replied that it was a rule of the establishment, that the
men had to subscribe a set of stringent rules on entering his service,
and that they knew that, under them, an infringement was punished bv
immediate dismissal. He has thus the command of the best workmen,
and even men from slovenly works speedily fall into the habits of tidiness
which they see established here. With the permission of Mr. Turney T
had photographs taken of the courtyard of the works, and of those parts
of the piemises in which the wet and usually dirty processes are con-
ducted. I append these photographs to my report. They were taken
under my own supervision, and represent correctly the condition in
which I found the premises : a condition of tidiness and cleanliness
which contrasts strongly with what is usually observable on the premises
of leather-dressers.

Nickols & Son’s establishment at Joppa, Leeds, shows the nearest
approach of any works I have yet seen to the model works of Messrs.
Turney. . Both are well worthy of a visit.

The manufacture of “chamois leather” presents peculiarities which
call for its special description. The following is the process as I saw it



65

carried on at Henry Turney’s, in Stourbridge. After the « pelts ” have gnEm™.
been fleshed and split, the inner or flesh-sides are taken for the manu- Dr. Ballard.

facture. This portion is again passed through the splitting-machine in

order to take off from the thicker parts so much as may suffice to render

the skin of uniform thickness throughout. It is again limed, then

washed, and afterwards put into a bran -drench. After removal from special process.

the drench the skins are pressed nearly dry and then removed in bulk to

the stocks, where they are beaten until they are soft with heavy tilt-

hammers.
?

When soft, oil (cod-liver oil in preference) is sprinkled on

them and the “ stocking ” is continued, oil being added from time to

time. The skins are then taken out and “ aired off,” i.e., hung up in the

room to dry. At other works, where there is a sufficient open space

adjoining the skins are in dry weather hung out in the open air.

This “ stocking ” and “airing-off” are twice repeated, and the skins

are then hung up in a chamber heated to about 120° by hot-air or

steam pipes.
° An offensive vapour of acrolein * becomes thus dif-

fused in the chamber. When the skins are dry they are “ stocked
”

with oil again, and the beating is continued until the mass of skills

becomes hot. They are then taken out and packed into a cask covered

over with blankets and left to “ferment.” The contents, of the cask

become very hot and an abundance of vapour of acrolein, is given off.

After the fermentation has continued for a time the skins aic turned

over and transferred to another cask. During this process acrolein

vapour is largely evolved and affects very greatly the eyes of the woik-

men. The fermentation is continued now until heat ceases to be

o-enerated, and then the skins are allowed to get cold. The next thing

is to o-et the oil out. With this object the skins are now thrown into hot

water*and from thence transferred to a powerful.press. After leaving

the press they are put into a “ tumbler,” or revolving barrel, with warm

water and soda ash, and subsequently washed with cold water. Lastly,

they are passed between rollers to press out all remnants of moistuie

and soapy matters and hung up in a ioft to dry. The further processes

have no interest in relation to this Eeport; they consist of vanous

manipulations of scraning, pulling, stretching, &c., for the preparation

of a saleable article.
* The oil pressed out of the fermented skins is

known as « sod-oil.” Before leaving the premises., it is customary to

boil it in a pan heated by close steam in order to drive off any water it

may contain. It is then sent away for use by cuirieis.

The only special nuisance likely to arise in these proceedings wou t

of effluvium-

arise out of the diffusion of acrolein vapour beyond the works. Mr. nuisance.

Turney’s work's are so situated and arranged, however, as not to occasion

any offence of the kind. But Dr. C. Fox, the Medical Officer of Health

for Chelmsford rural district, informs me that the peculiar odour of fish

oil and acrolein proceeding from some works in his district, which 1 was

not permitted to inspect, is a nuisance at a distance of over 40C yarc s,

when the wind is in a direction to carry the effluvia towards the pu i ic

roadway. An effectual remedy for such a nuisance would probab y e

found in performing all the oily parts of the business within closed

chambers, from which the offensive vapour might be drawn off and

conducted through a fire before being allowed to issue externa )

.

In making parchment
,
the pelts, after liming and washing and

fleshing as for leather-dressing, are split by the splitting machine, and

the inner layer is taken for the making of the parchment. Knots arc

* The odour of acrolein may be familiarly illustrated by comparing it with that

given off from an imperfectly extinguished oil-lamp.
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raado in tho edges of this layer by tying up portions of lime or rubbish
into balls all round, and by these knots the skin is stretched upon
wooden frames. While on the frames the split side is scraped to render
it even, and tho skin is then “ dubbed” with whitening and a strong
solution of soda ash to get out the grease, and then it undergoes a series

of scaldings with hot water thrown upon it out of a bowl, of scrapings,
and of washings with whitening and water, and it is finally dried in a
warm chamber. The sources of nuisance from such works are similar

to those arising from leather-dressing, except the “ puring ” nuisance.
Good drainage and cleanliness are very essential.

Tanning.—Preparation op “Pickers” Hides.

Establishments visited.

Date. Name. Locality. Other Businesses or
Processes conjoined.

Dec. 9, 1875 James Barber Bros. Bermondsey.

» 18 „ Ward Bros. Plymouth.

33 33 33 Tanner Do. Fellmongering, leather

dressing.

Jan. 19, 1876 Perry and Evans - Bedminster, Bristol.

33 33 33 Cox Bros. Do.

33 33 33 Cox and Shepper-

ton.

Do.

33 33 33 Rake & Co. Do.

33 33 33 Drake and Son Do.

33 ’3 33 Vickary Bros. Do.

>> 20 ,, Cogan Bristol

Feb. 2 „ Reynolds - Warrington

33 3» 33
Tinsley Do.

May 30 „ Butterworth Salford.

June 1 „ Nickols and Son - Joppa, Leeds Fellmongering, leather

dressing, glue-making.

jj 8 ,, Philbrick - Reading.

„ 16 „ Ashworth and Per-

cival.

Broughton, Man-
chester.

(Pickers hides).

33 33 33 Marsden and Wilk-
inson.

Do. (Do.)

Nov. 24 Cox Bermondsey

33 33 33
Ellis

S. Barrow
Do.
Do.

Felt making.

Dec. 8 „ Foster Little Driffield Fellmongering, leather

dressing, artificial ma-
nure making.

The legitimate trade of a “ tanner ” is the conversion of bullocks’

“ hides ” into leather.

Three classes of hides are in use :—1. Fresh English hides from the

butchers or the hide market, which are known in the trade as “'market

hides” ;
2. “Salted hides,” mostly from South America, but also from

other places ;
and, 3. Dried hides, either sun-dried, or dry-salted.

They come from India, the Cape, South America, &c. They are knoAvn

in the trade as “ kips.”

Some tanners receive two or more of these classes of hides, but the

best tanners limit themselves to one class only.

In describing the process to which lpdes are subjected by the tanner,

it will conduce to clearness to describe the process of tanning “ market

hides,” and then to state the variations in treatment considered necessary

in the case of the other two classes.
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1. Market Hides.— 1st. The first process is “ liming.
5
’ A tanner has On Effluvium-

in his yard a series (or more than one series, according to the extent Br.Baiiard!
37

of his trade) of lime pits, which are worked in ‘‘shifts.” They are i. of market
usually series of three, the first being an old pit, the last being a pit of hides -

newly made milk of lime, and there is one intermediate. The hides to

be limed are first laid one above another in the oldest of the three pits.

It is called in the trade “backward lime,” and is therefore the weakest
(or the least caustic) of the shifts. Here they remain about two days.

They are then removed into the intermediate pit, where they remain
about three days; and then into the fresh lime, where they remain
another three days at least. Some tanners prolong the liming process

considerably beyond this period. The milk of lime is made with 6 to

10 bushels of lime to the pit. During this process the hides are

“hauled” daily. This “hauling” consists in two men drawing out
each hide separately with hooked instruments, and laying the hides one
upon another at the edge of the pit, and then putting them back again.

This is done to secure an even action of the lime. The exhausted lime-

pit is then emptied, the water being run or pumped out, and the deposit

laid in a heap in the yard until it can be taken away.
2nd. The next process is the removal of the hair. This is called

“ unhairing.” Some tanners first draw the hides through fresh water, to

prevent injury to the workmen’s hands. Each hide is placed, fleshy side

downwards, upon a semicircular iron beam, behind which the workman
stands and scrapes downwards with a double-handled curved instrument
called an “ unhairer.”

3rd. The hides are then washed in clean water and “ fleshed,” that is

to say, the loose inner tissue is sliced off with a very sharp curved knife,

the hides being placed on the same sort of beam as in previous process.

The matters sliced off are called “ fleshings,” and are sent to the glue

makers.

4th. The hide is then laid upon a table or bench and “rounded,” i.e.,

the shoulders and bellies are cut off to be separately dealt with, and the

corners are removed, the small scraps leaving the premises for use by
the glue-makers. The hide after this treatment is henceforward known
as a “ butt.”

5th. The “ butts” are put into clean water for a few hours to clean

off some of the lime, and then, if it is intended to “ dress ” them sub-

sequently, that is to convert them into “ uppers ” or soft leather, into

the “ graining ” pit. This is a pit containing a solution of pigeon’s

dung, called “ grainers.” This tends to soften the material, as “ puer ”

to soften sheeps’ pelts. Sometimes water mixed with urine is used for

the same purpose, or a weak solution of ammonia, and sometimes fowls’

dung is used in place of pigeons’ dung. The “grainers” are used
cold.

6th. “ Scudding ” is the next process. The hides are replaced on the

beam, and are worked over with a double-handled instrument like an
“unhairer,” so as to remove all superfluous water and dirt, and the

small hairs are removed by skimming over the surface with a sharp
knife used like a razor.

7th. Such hides as are to be split now undergo the process in splitting

machines.

8th. The strictly tanning process is then proceeded with. The first

part is called “colouring.” For this purpose the butts are suspended
upon poles by a hole made through the neck part, and are lowered into a

pit or washer of old tan-liquor. They are raised and lowered again several

times daily for about eight days. I have seen this process performed
by causing the butts or kips to revolve in a barrel having holes in it, in
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a tank of old tan liquor
;
the interior of the barrel being so arranged

as to cause the contents to tumble over. The object is to colour evenly

in all parts. The butts are then taken off the poles and go into the

tan-pits. These are worked in “ shifts ;
’’ they are known as “ floaters

”

and “ dusters.” First they go into, say, four floaters in succession,

which are pits of tan liquGr of gradually increasing strength, and, after

passing through these, being “handled” (that is to say, taken out and

laid in again) about twice a week, they are removed to the “dusters.”

“Dusting” consists in laying the butts in liquor of the strength of

about 25 degrees of the “ barkometer,” sprinkling some crushed bark over

each of them, each pack being usually put into three or four such new
liquors and remaining in each liquor for a week without being touched.

They are then “ laid away in layers,” that is, they are put into pits of

liquor of 30 to 50 degrees strength, dusting them as they are laid in.

The strength of the liquor is gradually increased as they are passed from

one pit to another. In each of these pits they remain about a month.

The whole process of tanning occupies about 10 months, but it is said that

in some yards it is performed much more speedily. Tanners who follow

the old process, however, say that thorough tanning cannot be executed

by this speedy method. The materials used in tanning are oak-bark,

mimosa-bark, valonia, and sometimes terra Japonica, or various im-

ported extracts, such as hemlock, chesnut, &c. ;
but the old tanners will

not use some of these latter articles.

2. “ Salted Hides .”—These are treated in the same way as “ market

hides,” except that they are usually first soaked for a day or two before

liming to get rid of the salt.

3.
“ Kips.”—These come to the tanner in bales and as hard as a

board. Before being dealt with, therefore, they must be softened. For

this purpose they are put into pits of water called “soaks,” where they

remain until they are sufficiently softened to allow of further manipulation.

Nearly all the kip tanners I have spoken with tell me that they prefer

to use “old soaks;” that is to say, the same water is used without

renewal over and over again for successive lots of kips. Fresh water,

however, is added when necessary.

They then go to be “ stocked,” that is to say, the hides are beaten with

heavy hammers like cloth stocks while a spray of water plays over them.

I met in the course of my inquiry in Bermondsey with one kip tanner

who did not “ stock ” his kips. The manager told me that, in con-

sequence of this, they could not dispense with old soaks, and that they

used a “ shift ” of four soaks of various ages, from fresh water to soaks

of three weeks old. The hides had to remain in these until they were

soft.

From the stocks they go to the lime pits, but, being of thinner texture

than English hides, weaker lime is used. The remaining process is

similar to that for market hides, only that it is not the practice to

“round ’’them, and that they are not “dusted” or “laid away” but

worked round shifts of clear liquor. They require frequent moving to

ensure softness.
”

In many yards most of these processes are performed m the open air

or under open sheds: in the best and newest yards, however, entirely

under cover, or in closed buildings, as at Nickols at Joppa, Leed*. A
o-reat deal of slopping too is unavoidable, not only in the liming and other

preparatory processes, but in the tanning also. This arises out of the

necessity for frequent “ handling.” The tan liquors are pumped, how-

ever, from one pit to another as required.

The remaining processes of drying, &c., require no notice in this

Deport.
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I need not refer to the position of the tanneries in Bermondsey,

situated, as they are known to be, in a densely populated district. In

towns I find them usually at the outskirts or in the suburbs, and, as at

Leeds and Bristol, in neighbourhoods which, like Bermondsey, appear

very much devoted to this trade. But in some towns I have met with

them in or near the centre of the town, where, if ill conducted, they

sometimes create considerable nuisance. Old tanneries, and especially
“ kip ” tanneries, are those which are mostly complained of, when I have

heard of complaints of nuisance. The newer establishments, roomy,

arranged upon modern principles, and with all the modern appliances

for conducting such a dirty trade in the best way, are usually no

cause of nuisance at all. I met with a striking instance of this contrast at

Warrington, where, about four years ago, a tannery at the end of Mersey

Street, conducted by Mr. Reynolds, was a very considerable nuisance,

and was very offensive to passers b)r
. On visiting Warrington last year,

missing the offensive smell, I asked the inspector of nuisances who was
with me what had become of the tannery, and he showed me on the

same site a new block of buildings greatly extended. The old works

had been done away with, and all had been transformed.

From the numerous inquiries I have made, I have been unable to

ascertain that any special unhealthiness prevails in the neighbourhood of

these offensive tanneries, but instances have been adduced where the

offensiveness has been such as to cause loss of appetite, nausea, &c. in

persons residing near them. At the same time such works, if badly con-

ducted, may occasion about them a condition of atmospheric pollution

with septic effluvia which, on the general principles enunciated in the

preliminary part of this Report, must be held to be injurious to health.

The ordinary sources of offensive smells in connexion with tanneries

are one or more of the following, viz.

:

1st. The passage through public thoroughfares and reception and un-

loading of offensive hides, mostly, perhaps, imperfectly cured foreign

hides. The office papers relating to St. Olave’s, Southwark, contain

the particulars of serious nuisances referable to this source.

2nd. The offensive smell proceeding from the disturbance of the old

soaks in “ kip” yards, when the hides are removed from them, and also

when the old soaks are emptied and cleansed. The water of an old

soak becomes putrid, and the deposit is horribly offensive. The cleans-

ing of an old soak on his premises is stated to me by Mr. Nichols, of

Leeds, to have produced, on one occasion, very dangerous effects upon

the men engaged in the work. Dr. Parker, the late medical officer of

health for Bermondsey, tells me that, in that district, the principal

nuisance of tanneries arises from the old soaks.

3rd. The hauling of the hides at the lime pits is a constant source of

nuisance in some yards, especially where foreign hides are dealt with.

The odour emitted is very disagreeable.

4th. More or less of a similar offensive smell commonly issues also

from those places where the various scraping processes are carried on.

oth. The running of the old soaks, grainers, and other offensive

liquids, into drains. Dr. Davies, medical officer of health for Bristol,

showed me an instance where this had been a serious source of nuisance

from a kip tannery at Bedminster, the offensive smell coming up the

inlets to the drain, the whole length of the street in which the tannery

is situated.

6th. The general smell pervading a tannery badly arranged, im-

perfectly paved and drained and conducted in a slovenly manner, which

smell may be carried by the wind to a distance of many yards.

7th. The destruction of the waste tan by burning.

On Effluvium-
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Nuifiulces
11™' *° Hie remet^es Applicable to these several sources of nuisance :

—

Dr. Ballard.
y Ish It is probable that the free application to the hides, previous to

Mode of pre> their transference from one place to another, of some efficient anti-

saucesf
UUi" septic, such as carbolic-acid solution, would, without injuring the hides,

go a long way towards lessening this nuisance. It appears from a letter
from the clerk to the St. Olave’s, Southwark, Board of Works (contained
among the papers above referred to) that such application was effectual
in abating the nuisance then complained of.

2nd. I have had several conversations with “kip” tanners upon the
subject of the old soaks. I find that the duration of each soaking varies
in different yards from 10 days to a month or longer in winter, and that
three batches of hides is a common number to soak in succession in the
same soak before the water is changed. Nearly all have also expressed
to me their opinion, more or less strongly, not that the use of old soaks
is indispensable (for then the water would never be changed, but only
kept up by additions from time to time), but that they prepare the kips
better than new soaks of fresh water do. For some time I thought this
was a traditional prejudice, and I am not sure even now that the soaking
in old soaks is better because better leather is made with kips so treated
than with kips soaked in fresh water. None of the tanners that I spoke
to said actually this. But it is allowed that the old soaks soften and
prepare the kips more speedily than fresh soaks, and in most yards this
is a gain which tanners would be unwilling to dispense with. When I
was in Bristol, I visited the “ kip ” yard of Mr. Cogan, and had some
conversation with him about soaks. In this yard old soaks are dispensed
with, and, in place of them, the kips are put into a soak through which
fresh water is continually running. Mr. Cogan says he made this
alteration because he did not wish to continue a nuisance to his neigh-
bours. He tells me from his own experience that the use of old soaks
is by no means essential in. “kip” tanning, as most tanners imagine.
All that can be said in their favour is that they hasten the softening of
the hides. He says he gets equally good results from the fresh water
which he uses, but that the kips take double the ordinary time to
properly soften. Besides which there is less anxiety as to injury of the
hides iu the soak. It is just one of those questions of trade detail which
varied experience alone can solve. The difficulty lies in getting tanners
so far to put aside their traditional prejudice, as fairly with open minds
to make the necessary experiments. So long as old soaks are in use
they should be placed as far as possible from inhabited houses. Or I
might make this suggestion, that the soaking should be performed in

some country place where nobody can be annoyed, and the soaked kips
then be brought in covered carts to the tan yard for “stocking” and the
remaining processes.

3rd. The “ hauling ” is a process constantly going on in a tan yard,

and I can suggest no way in which it can be rendered less offensive than
it is. The only way of lessening the offence to neighbours that occurs

to me, is the removal of the liming pits to a part of the yard where the

process may be conducted as far as possible from dwelling-houses.

4th. The same thing may be said of the offence from the various

scraping processes. I find on the whole, however, that those establish-

ments are least offensive on this and the last-mentioned ground, in which
all these processes are conducted in lofty capacious close buildings venti-

lated from the roof.

5th. The drain nuisance at Bedminster was abated by disconnecting

the tannery from the street sewer and constructing a new drain which
carries the offensive liquids into the Avon, about the commencement
of the ebb tide.
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6th. I lie general offensive smell proceeding from a tan-yard may be On Effluvium-
greatly mitigated by proper drainage, paving, and general cleanliness, D^Baiiard^and by the speedy removal of all refuse matter, such as fleshings and
refuse lime, from the premises. As regards old tanneries, many of the
conditions giving rise to nuisance are the result of long-standing dilapi-
dation, and the limited space within which a growing trade has° had to
be compressed ; a condition of things which forbids much of the orderly
arrangement and constructive improvements which are seen in modern
tan-) aids. In such cases as these, entire reconstruction on a larger area
lias appeared to me to be the only plan of improvement likely to be
efficient. Good, firm, even paving on a prepared bottom, well and
judiciously sloped to good channels, is essential in all those parts where
the scraping processes are performed

; and wood, so commonly used in
various parts of the surface of old tan-yards, should, as far as possible
be avoided. The pits should be well built, and the edges especially
constructed of a material that will not readily flake and wear away.
And, above all, scrupulous cleanliness should be observed: it is quite
practicable in a well paved and well drained tannery. The fleshings
and the hair and lime should be swept up and removed at least once °a
day, and the payed surfaces swept up, no litter being allowed anywhere.
Walls fouled with splashings from the beams should from time to time
be scraped, and the Avhole interior of the buildings, where the dirtier
parts of the trade are carried on, should be periodically lime-whited.
Advantage is also, gained by the conducting of the whole process from
beginning. to end in a close airy building, ventilated from the roof. I
may mention as examples of well-conducted tanneries which are free
from any intimation of nuisance—Reynold’s in Mersey Street, War-
rington (market and salted hides), Vicary Bros., in the outskirts of Bed-
minster (South American hides), and Nickols & Sons, Leeds (kips).
In any one of these, the best modes of conducting the trade, so far as the
prevention of general nuisance is concerned, may be seen in operation.

7th. The waste tan is a source of some trouble to tanners. They
commonly tell me there is no sale for it, and they are compelled to get
rid of it by burning

; and unless this burning is effected with due
precaution the smoke is a nuisance to the neighbours. A similar
trouble arises sometimes in white lead works. Some tanners find they
can burn it in their boiler fires, mixed with some coal, and to enable
them to do this, subject it to strong pressure and convert it into blocks
which they dry. Others burn it in an oven or chamber constructed for
the purpose, carrying the smoke up a tall chimney shaft.

“ Pwhv's ” are small square blocks constructed of bullock’s skin, Preparation of
which are used in the Lancashire looms to receive the blow of the point

“ pickers ” hides,

of the shuttle. The appear to be introduced, with the object of pre-
venting the rebound of the shuttle. “ Pickers-hides ” are buffalo hides
specially prepared for the manufacture of these “ pickers.”

I have visited two such establishments at Broughton, Manchester.
The buffalo hides come in dry like kips. They are soaked for three
days or a week to soften them, fresh water being used for each lot of
hides. They are then limed lor about three weeks, unhaired, and if
necessary a little fleshed. This is all the preparation which they receive.
At one of these establishments I was informed that 200,000 to 300,000
hides are annually prepared.
One of these establishments, if not both of them, is a cause of nuisance

to some neighbouring works. I myself recognised the nuisance and the
character ol.the smell as that proceeding from either scutch or some
allied material. It was very offensive. I could not visit these works ow
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Ihe (Lay I perceived the offensive smell, but I did so subsequently. My
belief then was that the smell had proceeded from the lime pits, some of

which were situated close to the boundary wall and leaked into the
adjoining premises, partly from the refuse lime and hair scraped off

under a shed close to these premises, and partly perhaps from the mani-
pulation of the hides at the lime pits. The remedies for nuisances at

such works as these must be the same, so far as they apply, as those
applicable to nuisances from tanneries.

At one of these works waste pieces cut off the prepared hides are cut
or sliced up into what arc called “ sizings,” after the pieces have been
dried by exposure to the air. These sizings go to paper-makers for the
preparation of size. At both works the fleshings are dried for use by
glue-makers.

The Manufacture of Glue and Size.

Establishments visited.

Date. Name. Locality. Other Businesses or
Processes conjoined.

Nov. 17, 1875 Proctor and Beving-
ton.

Bermondsey.

33 18 33 Young - Do.
Jan. 19, 1876 Palmer - Lock’s Mills, Bris-

tol.

Hair-washing. Wool-
washing and drying.

33 21 33 Turner - Bristol.

Feb. 2 33 Peck - Warrington.

33 33 33 Koberts, Dale,

Co.
& Do. Manufacture of alkali

and oxalic acid.

April 2G 33 Hall - Nottingham Preparation of potted
meat.

May 13 33 Freeman Wright - Needham Market.
16 33 Vickers and Son Manchester Bone boiling, soap-

making, manure-
making, manufacture
of sulphuric acid.

June 1 33
Ball and Davies - Hunslet, Leeds Manure making.

33 JJ 33 Nickols and Son Joppa, Leeds Fellmongering and lea-

ther dressing, tan-

ning, and extraction

of fat from scutch.

)> 2 33 Clark and Thackray Newlay, Leeds Leather-dressing, ex-

traction of fat from
scutch.

33 33 33 Appleyard - Leeds.

Nov. 21 33 Peter Brown Old Kent Hoad - Extraction of fat from
scutch.

33 24 33 Collins - Bermondsey.

33 33 33 Cripps ** Do. Press fat, extraction of
fat from scutch.

Dec. 4 33 Smith & Co. - Glasgow.

33
8 33 Officer - Hull Manure making.

3 3
20 33 Turney - Stourbridge Extraction of fat from

scutch.

Mar. 28, 1877 Poynter and Son Greenock - [Manufacture of animal

charcoal, artificial

manure, &c.

The materials used for the preparation of glue and size are various

refuse matters, from which gelatin or chondrin can by prolonged

boiling be extracted in sufficient quantity to be profitable. The ma-
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terials selected for the boiling vary with the quality of the article it is On Effluvium-
desired to produce, and the purpose to which that article is destined. Sr 'naiiaV

7

The selection of the materials appears to be more important, in the
*’ U ar '

latter point of view, in size making than in glue making. The manu-
facture of size for some special purposes is often conjoined with other
trade processes, so that it will conduce to perspicuity to describe the
manufacture of glue and of size separately.

1. Glue Making. 1 , Gluemaking,

The materials which I have seen in use in glue works for the Materials,

manufacture of glue are the following :

—

a. “ Wet ” materials : Sheep-pieces or “ Spetches ” from fellmongers

;

“ fleshings ” from leather dressers and tanners
; roundings of

hides previously limed
; the ears of animals

;
portions of bones

to which tendons are attached
; clippings of salted and alumed

skins used for covering cricket balls, &c.
b. Dry materials : Damaged pelts (Australian)

; ox feet salted
(Australian and South American)

; calves’ pates (German, &c.)

;

horn “ sloughs ” (the pith or core of horns)
; clippings and

roundings of parchment
;
glue pieces from fellmongers, leather

dressers, tanners, “ pickers ” hide works, and trotter boilers
;

rabbits’ pelts and shreds from furriers.

Prior to making glue of them, all the soft tissues or materials used Process,

require to be limed. Such of them as come to glue works from the
leather dressers and tanners, and some that come from the trotter
boilers, as well as the dry glue pieces and parchment clippings, have
been limed already. But such as have not been limed are soaked first

in pits containing milk of lime. After the liming, however, the lime
has to be got rid of, or ‘‘killed.” With this object the limed materials
are well washed with water. This washing is effected in tanks or vats,
or in pits. At some works the washing is effected speedily in large
barrels so arranged inside as to throw about the materials by revolution
of the barrels. In the case of dry glue pieces, however, it is found
sufficient to expose the material to the free action of the carbonic acid
of the atmosphere, by exposing it for a prolonged period on racks in
erections, covered but open at the sides, provided for the purpose.
V\ hen thus prepared the materials are ready for boiling. But in some
works they are subjected, after being washed, to pressure in a hydraulic
press.

The boiling is effected iu large open pans or boilers, of which there
are usually several together. The pans are each capable of containing
several tons of materials. In Young’s works at Bermondsey, the charge
of each pan is 12 tons of fleshings with one ton of water, the produce of
which is said to be about 25 cwt. of glue. A clear space is kept at the
bottom of the pan by means of a false bottom of bars. A clear space in
the middle is also kept by means of a vertical framework, which can be
taken out and replaced at pleasure. The object of this frame and false

bottom is partly to give free space for circulation of liquid during boiling,

partly to prevent burning, and partly to assist the straining off of the
liquid glue. The materials are boiled either by means of a fire be-
neath the pan or by means of open steam, or by means of both open and
close steam. In some works both means (a fire beneath the pan and
steam) are provided for the same pan. The pans are usually raised upon
a platform approached by a ladder or steps, and are arranged under a
i'oof or shed open at one or on all sides. When horn “ sloughs ” are
used it is customary to build them up around the outside of the central

R 1400, »
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2. Size making.

Process.

framework, before putting in the other materials. During the boiling, a
man is employed in stirring up the contents of the pan from time to time
and in skimming off the fat which rises to the surface.

\\ hen the boiling is completed, the fire is raked out, sufficient time is

given for settling and partial cooling, and then the liquid glue is drawn
out from the space beneath the false bottom along a wooden channel, in

which lumps of alum are laid, to wooden troughs (“ coolers ”) on the
ground and about a foot wide and deep, in which the liquid is left to

solidify into a very firm jelly or size.

During the solidification, froth and some fatty matters rise to the
surface, and in some works these are skimmed off

;
in other works they

are left to solidify with the glue, and are dealt with in the next
process.

This process consists in cutting the contents of the troughs into

slices. The solidified material is taken in blocks from the troughs,
and by an arrangement which it is unnecessary to describe are cut upon
a bench into slices by women. When there is any scum on the surface

of the blocks, it is first cut off and put aside to be returned to the pans.

The slices thus cut off are carried to sheds or erections open on all

sides to the air, and are there laid upon nettings to dry spontaneously.
When perfectly dry and hard, any mouldiness upon them is scrubbed off

with a brush and warm water by women, after which they are laid on a
rack to drain and dry, and are finally removed to a chamber heated
artificially to between 85° and 120° for a final drying. •

The matter left in the pans after boiling is termed u scutch.” It is

commonly thrown out of the pans in a heap upon the ground, some-
times under the shed where the pans stand, and spmetimes in the open
air, where it remains until removed to the manure makers. Sometimes
it is sent to the manure makers in the condition in which it leaves the

pan ; at other works it is previously deprived of fat, and at others it is

made into manure on the premises without any previous removal of the

fat it may contain. The “ sloughs,” when taken from the pan, are set

aside in a separate heap for the use of bone-manure makers.

2. Size Making.

Size of very different qualities is make at glue works. Some destined

for rough work is made of similar materials to ordinary glue, while

other varieties of a fine quality, destined for the manufacture of gelatin

and for use in soups, are made with especial care and precautions, and

of very carefully selected pieces, such as “ calves’ pates.” So far as I

have been able to gather, it is important that, after liming, the lime

should be more completely removed than is necessary for glue making,

and for this purpose the pieces are first treated with a weak solution

of hydrochloric acid. The boiling is effected in a similar manner

to that of glue, except that I have observed that free steam is more

frequently used for heating the contents of the pans than in glue making.

The liquid size is either run out into little tubs for sale, or into a large

vat, out of which it is taken and broken up for packing in tubs. The
finest kinds of size for esculent purposes are made into blocks. I have

seen steam-jacketed pans used in making the finest kinds of size.

Some of the fine kinds of size made at ordinary glue works go to the

paper makers.

In some works size is made by first acting upon horn piths with

hydrochloric acid and then boiling them with water. I shall defer what

I have to say about other modes of manufacturing size until I come to

the subject of u bone-boiling.”
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Glue works are often a cause of very considerable nuisance to the neigh- On Effluvium-

bourhoods in which they are situated. Dr. Davies, the Medical Officer of d^bEu^
Health for Bristol, told me that the offensive effluvia from some works I Nuisances,
visited near Bedminster created a nuisance at a distance of 400 yards
from the works. About five years ago, the proprietor of these works was
prosecuted in consequence of a serious pollution of the Malagold stream,
which ran through the works, and at that time received all the liquid
refuse and sewage from them. There was in the stream a deposit of
the depth of three feet, and the stream as it ran through the borough
was rendered very offensive. At the time of my visit to Leeds pro-
ceedings had also been commenced by the local authority in respect of a
serious nuisance from glue works at Hunslet.
The most obvious kind of injury to health arising out of the effluvium- Injury to health,

nuisances proceeding from glue works is that which must be referred to
the impression upon the senses made by the offensive effluvia. But on the
general principles stated in the early part of this report, the septic
atmosphere engendered about ill-managed glue works, and arising out
of the decomposition of animal matters in and about the yard, must be
held also to be damaging to the health of persons residing in the neigh-
bourhood who may be much exposed to its influence. Probably a high
rate of mortality in the population immediately exposed to the effluvia
arising from the Hunslet works just mentioned has been in part due to
this cause. Dr. Goldie, the Medical Officer of Health for Leeds, in
whose district the' works are situated, is decidedly of opinion that such
is the case. He tells me that during six years ending December 1875,
in an estimated population of 1,935 persons, not exceptionally poor or
overcrowded, and situated in a comparatively open part of the borough,
the mean annual mortality from all causes amounted to 35*66 per 1,000,
while that from the five zymotic disesases, small-pox, scarlatina, measles,
“ fever,” and diarrhoea, amounted to 9*12 per 1,000. Taking the whole
of the Hunslet ward in which this little colony is situated, the annual
death-rate from all causes during the same six years varied from 27 * 0
to 29 ‘

9, the mean being 27*9; and the death-rate from the five zymotic
diseases mentioned varied from 4

' 6 to 6
' 0, the mean being 5*4. The

annual mortality of the whole borough during the same six years varied
between 26*4 and 28*5 per 1,000, and that from the five zymotic
diseases mentioned varied from 3*6 to 5*9 per 1,000. Dr. Goldie tells

me from his knowledge of the district that he is not aware of any con-
ditions of locality or character of population that could possibly account
for the great mortality about the glue works, other that the presence of
the offensive works themselves.

The sources of nuisance from glue works may be any of the fol-

lowing :

—

1st. The deposit, accumulation, or too long detention of moist
“ fleshings,” or other decomposable material in the yard. At the Hunslet
yard above mentioned I found a large heap of several tons of fleshings
which had become absolutely putrid and were only fit for manure making.
The proprietor told me in extenuation, that he had unfortunately over-
bought himself; such an occurrence may be sometimes unavoidable,
especially in small works were pans are not kept in reserve for dealing
with such emergencies as irregularities in the delivery of materials,

&c.

;

but the fact of this having led to nuisance disposes at once of an
argument sometimes used by manufacturers of various kinds, that it is

against their interest to incur waste.
2nd. The effluvia of the steam issuing from the boiling pans.—Where

the best selected materials are in use this is tolerable, unless when the

Sources of
effluvium nui-
sance.
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effluvia enter in large quantities the windows of adjoining houses. But
the offensiveness of the effluvia is greater when the rougher materials

are used, and intolerable if they have undergone any amount of decom-
position, as for instance in consequence of having been retained too long

before being used. I am speaking now of an amount of slight or super-

ficial decomposition, not sufficient to render the material valueless to a

glue maker, and such as is apt to occur in any works in hot weather. It

is said that “ sloughs ” give a bad odour to the effluvia and to the glue.

3rd. The deposit and accumulation of “ scutch ” upon the premises.

This is perhaps the most common of the more serious nuisances arising

from glue works. In some works I have seen accumulations amounting,

I should think, to 100 tons or more, which must have been many months
iu formation. The odour of an old accumulation of decomposing
“ scutch ” is ferocious and sickening, and travels to long distances with

the wind.
4th. The general effluvia proceeding from untidy works which are

unpaved or undrained, or imperfectly paved and drained, and where
scraps of fleshings and other soft materials are strewn carelessly about

the ground, and left there to putrify
;
or where scraps and loose pieces of

gelatinous glue are allowed to fall upon the ground and become trodden

down. Again, all this is waste ;
it is contrary to the interests of the

manufacturers, but nevertheless it is a state of things which was to be

seen in the majority of the glue works that I visited.

It may occasionally happen that a nuisance proceeding from glue

works may depend, in part at least, upon the manufacture of scutch-

manure upon the same premises.

It is not at all necessary that glue works should be a nuisance to the

neighbourhoods in which they are situated.

1st. As respects the materials brought into the works.—The moist

materials, if not to be used immediately, should be at once placed in

weak or old lime pits or tanks, and in the event of an unexpected receipt

of limed fleshings or pieces beyond the manufacturer’s requirements for

some length of time, it would be better (if the weather permits) to dry

them off for future use than to leave them in loose heaps in the yard,

especially in an open yard, and not under cover. At Turney’s, in Stour-

bridge, whose establishment I visited in the month of December, when
very little work was going on, I found moist fleshings being carefully

stacked for future use. Mr. Turney informs me that before stacking

the pieces in the winter they are washed through a milk of lime in a

washing machine. They are then stacked (about 100 tons in a heap)

as closely as possible, so as to exclude the air. The stacking requires

care. If any hollow places are left, the pieces become bad very soon.

They are best put in large heaps 6 or 8 feet high, since their own
weight presses them down, and in a few days the heap becomes quite

solid. If at any time the sides or top of the heap become tainted, a

layer of about 6 inches has to be cut off and re-limed. He says that he

should, if requisite, follow the same practice in summer as in winter.

He considers that the practice adopted by some manufacturers of

preserving their fleshings immersed in lime liquor in sunken pits is

more injurious. An excess of lime has to be guarded against, since

it destroys, he says, both the glue and the grease. The pieces which

have been in lime for a long time yield much less than those boiled while

fresh. Properly stacked pieces may without injury be preserved through-

out the winter, or even for twelve months. Mr. W. A. Bevington, of

Bermondsey, another very large manufacturer, agrees with Mr. Turney.

He writes to me that “ in the event of a glue manufacturer being from
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“ any cause overstocked with ‘ wet 5
goods, and being unable to uso

“ them fast enough, the best method is, broadly, to dry them
;
but this

“ course is often impracticable for several reasons, such as, a, because,
“

if the weather be bad for glue, it is at the same time bad for drying
“ fleshings

; b. because of the want of proper appliances and space

;

“ and c, because it depreciates the value of the goods, as when once dried
“ they cannot be used for the same purposes as wet goods, e.g., for size-
“ making. The method of drying being put out of the question, the
“ next best thing is to stack them ; and if this be done properly, they
“ are but very little injured by keeping for several months and are no
“ nuisance whatever. The way to do this is to place on a well-drained
“ spot a layer of the fleshings a few inches thick, the size of the pro-
“ posed stack, and then to throw over it a liberal supply of milk of lime,
u then put on another layer of fleshings, and treat it in the same way
“ with milk of lime, and so on until all the goods are stacked. This is

“ what we do ourselves, and we have at this moment about 200 or 250
“ tons so preserved.” All this would appear to be to the interest of
the manufacturer, and would certainly conduce to the comfort of his

neighbours.

2nd. 1 have heard no good reason assigned for the universal practice

of permitting the vapours from the boiling pans to diffuse into the
atmosphere outside the sheds. .There can be no more reason why this

should be, than that it should be permitted to occur in the works of

soap boilers, trotter boilers, &c., where, as I shall show, methods of pre-

venting the escape of offensive vapours from the works are in use at

some establishments. Two methods of dealing with them may be sug-

gested. One is the partial closure of the sheds in which the pans are

situated, with the use of a fan to draw off the vapours from the interior

of the building to a tall chimney shaft
;
and the other is the covering of

the pan with a cover provided with such a hinged lid as shall permit of

the workman stirring the contents and skimming off the fat

;

conjoined

with a flue carrying the vapours into a fire so arranged as to produce a

down draught into the pan. In a conversation I had with Mr. Beving-
ton, jun., of Bermondsey, he said he saw at that moment no difficulty

in this, and that if he had to reconstruct, he should probably introduce

some such arrangement. I have observed during my visits to glue

works that the vapour from the pans has been least offensive when they

have been heated by steam, either by jacketing the pans, or by the use

of open steam.

3rd. The accumulation of “ scutch ” in heaps in the glue yard, and its

retention there, is an instance of traditional trade slovenliness which
ought at once to be put a stop to. There can be no excuse whatever for

the continuance of this source of nuisance at any of the works I have
seen. The “ scutch ” ought either to be put at once into hogsheads, and
fastened down for removal ; or, until it is removed in covered carts or

barges, or in hogsheads, it should be deposited neatly in an appropriate

chamber or shed, and not be allowed to be retained even there above a

day or two, especially in warm or muggy weather. This is the plan

adopted in Mr. Freeman Wright’s works, one of the best conducted

glue works I have visited.

Mr. Wright tells me that a well-ventilated shed, open on one side and
provided with a raised platform on which the scutch may be laid, and
a screen to hide it from view, is better than a closed-in shed or chamber.

The roof and walls of such a shed, however, should be whitened outside

for coolness in the summer time, and be kept scrupulously clean and
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limewhited inside. The following is a rough plan of a proper scuteh

shed :

—

Tig- 3.

Description of
two establish-
ments.

A. Raised platform. B. Louvres. C. Screen.

At Nickols, Joppa, Leeds, and at Clark and Thackray’s, Newlay,
Leeds, the u scutch ” is dealt with, immediately on its removal from the

pans, for the extraction of the fat it contains, and the conversion of the
“ scutch ” into a cake which is almost devoid of odour. And I should

think that while preventing annoyance to neighbours, the proprietors

find the process profitable. On its removal from the pans the “ scutch
”

is thrown into a tank of water, and some sulphuric acid being added,

free steam is thrown in. The fat which rises is taken off, and the

residue is put into coarse bags and subjected to pressure in a well-closed

hydraulic press, into which more steam is thrown. The liquid matters

pressed out run into a tank, where more fat rises and is collected. The
cake is stored on the premises without giving offence until it is con-

venient to have it removed. But in some other works I have visited

where the same process is used, I have seen the cake laid in a heap and

exposed to the weather in the open yard ferment and become offensive.

Such dry cake should be stored under cover. Messrs. Turney, of Stour-

bridge, have an arrangement of a different character for separating fat

from scutch before its removal from the premises. It will be described

when the subject of scutch manure making comes under consideration

.

4th. The general untidiness and superficial filthiness of glue yards is

only another instance of slovenliness showing the conservative power

which attaches to ancient tradition. It need not be so, and in the

interest of the manufacturer would be better not so. All parts of the

premises should be firmly and evenly paved with appropriate materials

and duly sloped to good channelling, and well drained throughout. No
litter of any kind is necessary, or should' be permitted. The surface

should be kept constantly swept up, and washed down with water

from time to time. Every scrap of gelatinous glue should be gathered

into proper receptacles for return to the pans. Leakages from channels

and troughs should be immediately made good. The interior and edges

of the pans, and everything about them, should be kept clean and free

from deposits, and tidiness of working be maintained, as it readily may

be, by due regulations for the establishment.

The remedies for nuisances arising out of the manufacture of scutch

manure, will be treated of under the heading of artificial manure making.

I cannot conclude this part of my Report more usefully than by

giving the description I find upon my notes of two glue-making works

;

the one about the worst conducted that I have visited, and the other

beyond all comparison the best conducted.
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1 • Works at Hunslet, Leeds.—The area of the entire premises is

about 2 acres. The total annual production of glue is stated to be about
150 tons, and 50 hands on an average are employed. The surface on
Avhich the works are erected slopes back from the road. It is only
partially paved, and in the parts which are paved the paving is most
defective and very irregular, so that pools of offensive liquids are to be
seen in various parts of the surface of the yard. Heaps of fleshings,
“ scutch,” &c. are deposited in all parts of the open yard, and in one
place was a large heap of putrid fleshings, only fit for manure. The
boiling pans are steam heated, but are very iiltliy, with “ scutch ” lying
about them, in the shed and outside the shed, and dried upon the edges
of the pans. At the rear of the works, where the cooling troughs are,

the ground is saturated with spilt glue and filth, and there are large
heaps of refuse accumulated, part of which was being manufactured by
hand labour into a kind of manure.

2. Freeman Wright's works, Needham Market, Suffolk.— These
works are in two parts, situated on either side of a lane and railway.
On the one side all the wet parts of the process are conducted, and on
the other side all the dry parts. About 50 tons of glue are produced
annually, and 25 hands on an average are employed. The materials
used are the usual “ spetekes ” “ fleshings,’’ small dry clippings of skins
and hides, rabbits’ pelts and shreds, and trotters. The moist limed
materials not immediately required for use are put into tanks containing
a weak solution of lime, and each tank is, as well as the washing tanks,

ticketed with the dates of reception of the material, the dates when it

ought to be removed, and other particulars of its contents. There are
(in consequence of the lowness of the ground) but few pits here, and
the washing and clarification of the “ pieces ” (equally with the preset
vation of them), performed in other works in pits, are performed in

raised tanks instead. Mr. Wright finds this arrangement convenient
and conducive to cleanliness. The pans are clean, and heated by open
fires. “ Scutch ” is not allowed to accumulate. It is chiefly at once
put into bags or into casks, which are immediately covered down and
then sent away by rail. At the time of my visit there were only one or

two casks on the premises in consequence of a delay in their return, and
the “ scutch ” in small quantity was lying tidily in two small heaps upon
a platform beneath a shed in the yard. It was not offensive. When
Mr. Wright is from circumstances compelled to retain it for a time, he
covers it with a carbolic powder. What struck me most forcibly at

these works were the perfect cleanliness, tidiness, and order which pre-

vailed in all parts, even in those parts where the wet parts of the

process were being conducted. There was no dirt or litter of any kind
about the works

;
all was well swept up. The surface was everywhere

well paved with the best bricks made in the county (Woolpit bricks),

which are hard and do not readily flake. The pavement is laid upon a
bottom of chalk, and is properly sloped, channelled, and drained. On
the side where the glue is dried, and the further final jjrocesses con-

ducted, equal cleanliness and tidiness prevailed. In the drying sheds

even, all dirt had been removed from the stairs and platform, and the
sorting rooms aud warehouses were swept clean. In short, there was
as much difference between these works and the ordinary run of glue
works, as there is between the stables and stable-yard of a nobleman’s
mansion and a London cab yard and stables. And all this was not the

result of a special preparation for my visit, for I only arrived in Ipswich
on one evening, and visited these works early the next morning. Be-
sides, Mr. Elliston, the Medical Officer of Health for the district, told

me that whenever he has visited them he has always found them in a

similar condition. Mr. Wright has kindly permitted photographs of his
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1. Works at
Hunslet.

2. Freeman
Wright’s works.
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Establishments
visited.

Process.

Effluvium
nuisance.

Mode of prevent-
ing nuisances.

works to be taken for the purposes of this Report, with the object of

showing in how tidy and cleanly a manner it is possible to conduct
processes which are too commonly performed in an uncleanly and
slovenly manner. They show correctly the condition of the premises at

the time of my visit.

The Manufacture of Prussiate of Potash.

Establishments visited.

Date. Name. Locality.
Other Businesses or
Processes conjoined.

June 1, 1876- — Foster - Leeds Removing grease from
currier’s scraps.

55 55 55
* Samuel Foster Do.

» 14 j>
- McKenny Clayton, Manches-

ter.

35 35 55
“ Sir E. Buckley Do. do.

Prussiate of potash is made by heating together crude carbonate of

potash, and various kinds of refuse animal matters, such as “ flocks
”

(the waste or refuse woollen dust from wool mills), clippings of

leather, horn, hoof, &c. The process, where I have seen it, is con-
ducted in a closed building with louvre openings in or along the
roof. Iron pots about 2 to 3 feet wide and deep are used, and are

arranged in a bank and heated by fires underneath them. There are

always more pots than are in use at any one time, since they wear out

after a few weeks’ use, the material of the pot furnishing the iron

necessary for the formation of the salt. Each pot is furnished with a flat

iron cover, capable of partial removal for introduction of material, and
also with a stirrer inside, the vertical shaft of which passes through the

cover, and which is set in motion by a mechanical arrangement passing
along horizontally above the whole series of pots. The potash being

put in, the animal material is added in shovelfulls from time to time,

the removable portion of the cover being raised for the purpose ; the

heating operation is . continued for three or four hours, and then the

contents of the pot are taken out and thrown into a tank of cold water,

which dissolves out the prussiate. A carbonaceous matter remains after

solution, and is usually sent away to sewage or manure works to be used

as a deodoriser. The further processes are wet processes, and consist

only in recrystallization of the salt upon strings suspended in the crystal-

lizing tank.

During the heating process flame and offensive smoke issue from the

gaps about the covers of the pots, and directly from the pots themselves

when from time to time it becomes necessary to raise the cover to put in

fresh material. This smoke fills the house, and, issuing from it, is often

a source of nuisance to neighbours. I am not, however, aware of any
other injury to health that it occasions beyond such as may arise from

the impression made upon the senses. I am informed, however, that such

works as these have created nuisance perceptible at a distance of 100

yards from the works.

The best mode of preventing nuisance which I have seen in operation

was Buckley’s works, at Edge Lane, Clayton, near Manchester. The
arrangements here, which have been most effectual in obviating a

nuisance previously much complained of, were devised by Professor

Roscoe, of Owens College, Manchester. They are represented in Plate 5.

From the back part of the lid of each pot a pipe passes first upwards



81

then horizontally, and lastly, vertically downwards to the back part of
the flue which surrounds and heats the pot. The pipe is hinged at the
junction of the short horizontal and the descending part, to allow of
the lid with the part of the pipe connected with it beiim raised. The
result is that the smoke and fumes instead of escaping info the building-
are drawn down to the flue where they meet the flame^of the fire and are
consumed, the products of the combustion being carried off by a tall
chimney shaft. The building, in which 21 pots are arranged along one
side, is very capacious, being about 50 yards long by 11 yards wide and
11 yards high. It is lighted all along the top of the roof by skylights,
below which are louvres. It it also ventilated by openings in the'side
and end walls. Eight pots were working when I mademy visit, and
there was no offensive smoke or odour perceptible either in the works
or outside them.

The Boiling of Flesh, Tripe, Trotters, Ox Feet. &c., and the
Preparation of ‘‘Neat’s Foot Oil,” and the Trade (some-
TIJIES ASSOCIATED) OF PREPARING GLUE PlECES.

Establishments visited.

Date. Name. Locality. Other Businesses or
Processes conjoined.

Nov. 5, 1875 Harrison - Belle Isle - Knackery.
Briar South Bermondsey Preparation of glue

Dec. 11 „ Shaw St. George’s, South-

pieces, manure
making.

Knackery.

Jan. 19, 1876

» 21 „

Neat & Co.
Kent

wark.
Bristol.

Do. Do.
April 2 6 „ Hall Nottingham Size making, hone boil-

May 17 „ Eardley - Manchester.
ing.

33 33 33

June 1 „

Lane
Watson & Co.

Do.
Leeds Eat melting, soap-

33 33 33 Hargreaves Do.
making, &c.

Fat melting, bone boil-

33 33 33

>j 15 ,,

Oct. 26 „

Harland -

Saycell

Cattle Market

Do.
Salford.

Deptford -

mg.

Slaughtering, &c.
Nov. 24 „
Dec. 2 „

Cordrey -

Abattoir -

Bermondsey.
Moore Street, Glas- Do.

» 4 » Hodgkinson
gow.

Glasgow Knackery.
33 33 33 Glen Park Knackery Do. Do.
» 8

j> Nicholson Little Driffield Leather dressing, ma-

33 33 33 Barron Sculcoats, Hull -

nure making, &c.
Bone boiling, fat melt-

Jan. 10, 1877 ? Near Portsmouth -

ing, manure making.
Knackery.

» 19 „ Stronach - Belle Isle - Do.
Feb. 13 „ Adams Birmingham Do.
Mar. 15 „ Walton - Near Cambridge - Knackery, piggery,manu-

facture of artificial

manure.
,,

_
27 „

Various times

Arthur
Various piggeries.

Greenock.
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Nuisances
11™" ^ have thought it. best not to disconnect these trades, first, because,

Dr. Ballard.
J although often carried on separately, they are sometimes variously com-

bined ; and secondly, because the means of preventing nuisance from the
several kinds of boiling are alike in all. On other grounds also it will

be convenient to consider them together.

trade iscarr? d™
^ ie boiling of fiesh (horseflesh, and sometimes diseased meat, or the

flesh of cattle which have died without slaughter), is always carried on in

knackeries, the boiled flesh being sold for dogs’ and cats’ food, while the
fat is skimmed off and sold for use by soap-boilers and others. The
boiling of inedible offal is also generally carried on at places where pigs

are kept. Tripe, trotter, and ox feet boiling are usually conjoined as

one trade with the preparation of neat’s foot oil, but sometimes the

boiling of tripe is excluded. Trotter and ox feet boiling is sometimes, as

at Briar’s establishment in South Bermondsey, conjoined with the
preparation of “ glue pieces,” i.e., portions of skin which, after prepa-

ration, pass on to the glue-maker for the manufacture of glue or size.

Sometimes the trade of tripe boiling is associated, as at Watson & Co.’s

at Leeds, with that of soap boiling
;
but usually it is carried on in con-

junction with the boiling of trotters and ox feet in comparatively small

establishments, sometimes in the cellars or kitchens of dwellings, and by
poor people who make a small living out of the sale of these articles as

food when boiled. In all cases the fat which rises in the boiling is

skimmed off and preserved.

At knackeries the flesh is boiled in large boiling pans usually situated

in the slaughtering shed or building ; they are set in brickwork and heated

by a fire beneath, but occasionally, as at Stronach’s, Brandon Road, Belle

Isle, and at Kent’s, near Bristol, by free steam thrown in. The fat is

skimmed off and set aside in tubs for use by soap boilers. When the

flesh is sufficiently cooked it is taken out and placed on the floor of the

slaughter-house (sometimes on hurdles upon the floor) to cool, and it is

then hung upon hooks until it is removed. The liquor or broth is ladled

out hot and thrown into a channel in the floor, which conveys it away to

a drain inlet or otherwise, as the case may be. In some establishments

the stomachs and intestines are similarly boiled, being previously partially

emptied of their contents, and with them sometimes the second, third,

and fourth stomachs of sheep and oxen slaughtered at the ordinary

slaughter-houses and sent from them for preparation as dogs’ food.

Process of tripe Tripe, which is the first stomach of the ox or sheep, undergoes some
dressing and preparation before being boiled for human food. The contents of the

stomach having been emptied out (which is usually done at the slaughter-

house), the tripe is washed and scalded, and the interior villous membrane

is then scraped off. This operation of scraping is usually performed by

women, or sometimes by men, at a table on which the tripe is laid, and

by hand with an appropriate scraper. At Watson & Co.’s in Leeds this

operation is effected by means of a cylindrical-shaped brush with stiff

bristles, revolving in a trough through which water constantly runs

from a tap above. The workman cleans the tripe by pressing the

surface against the brush as it revolves. The tripe is then boiled, usually

in an iron pan set in brickwork and heated by a fire beneath. The fat

is skimmed off and set aside for use by soap-boilers. At Watson & Co.’s

the boiling is effected in steam-jacketed pans. When the tripe is suffi-

ciently cooked it is set aside or hung up to cool, and the liquor is run

off and discharged into the drains. When trotter and ox-feet boiling

are conjoined, the boiling arrangements are similar, and the preparation

for boiling is similar to that which I am now about to describe.

Process Of trotter In describing the trade of trotter and ox-feet boiling, and the pre-

and ox-feet. paration of neat’s foot oil, I cannot do better than state what I observed

on.

Process at
knackeries.
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as the mode of carrying on the business at an establishment in South
Bermondsey, not only the largest of the kind in London, but the largest
i have seen anywhere.
The materials received at this establishment are, 1, Ox-feet cut off

about US inches above the hoof
; 2. Horses’ feet (deprived of the shoes),

cut off at about the same length
; 3. Sheep’s feet cut off about 3 inches

above the hoof, and having attached to them a strip of skin with the
wool on, about 8 or 10 inches in length. This last material comes from
the fellmonger. The ox and sheep’s feet are first sorted, the best and
freshest are prepared for human food, and the rest are set aside in a heap
to be used otherwise. The work to be described is performed in a
variety of sheds, some more or less closed and some open. I will
describe the dealing with the several materials separately.

1. Ox feet. If not intendedfor human Jbod
}
the skin is first stripped

off them by a woman who sits on a low seat by the side of a heap of
them. She then slits them longitudinally with a knife, which she
passes between the divisions of the hoof and carries up between the two
long bones of the foot. Near the hoof is a small mass of soft fat, which
she scoops out with the knife and sets aside for the preparation of the
best kind of neat s foot oil.” The hoof is then cut off at a joint, and
the skin, hoofs, and fat are then dealt with separately. The place
where this work is done is an open unpaved shed, the whole space
undei the roof of which is lined with pieces of limed skin in process of
drying for “ glue pieces.” Many women at one time are employed in Glue pieces.
lhi» shed in the process described, a. The pieces of skin are first
thrown into a brick tank sunk about 3 feet deep in the earth, and are
then soaked for about a day and a half in a weak solution of lime. They
aie then transferred to a second similar tank containing a stronger milk
of lime, where they remain about three days, and from this to a third
similai tank of strong lime and water, where they remain until wanted,
a few days or six months, according to the demand for them. In the
course of this liming process, the skins pass through the hands of some
women who sit and scrape the hair off them. When the skins are
finally taken from the pits they are laid in a heap on the ground close
by to drain

; and the drainings from them run over the ground to a
surface drain covered with planks, which is considered a convenient
arrangement as facilitating the cleansing of the drain from lime-
grounds. The limed and scraped skins are either dried for glue pieces
by suspending them in open sheds, or are sent away undried, it is said,
to paper makers for the preparation of size. The hair is disposed
of foi manure-making. The smell proceeding from the pits, when dis-
turbed

.

to remove the skins and the lime from them, was intolerably
disgusting and ammoniacal. When the skins have been finally removed,
the pits are cleaned out, and the lime and hair are laid in a heap upon
the ground until removed into an adjoining yard. b. The hoofs are
washed with cold water and then boiled in open pans set in brickwork
and heated by a fire beneath. Oil is thus boiled out of them, and when
skimmed off forms an inferior kind of “ neat’s foot oil.” After sufficient Neat’s foot oil.

boiling (about three hours) the tissues between the horny hoof and the
last digit bone are softened enough to allow of the latter being easily
scooped out of the hoof with a knife. The homy hoofs are then thrown
on one side in a heap, and are sent away for the manufacture of buttons,
combs, &c. The “ cores,” consisting of bone, gelatinous matter, and fat,
together with, the small pieces of fat, removed in the first operation,
are then put into a separate pan of fresh water, where they are all
boiled toget her for the extraction of oil, which then forms the best kind
of “neat s foot oil.” When all the fat has been extracted and skimmed
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off, the lioncs are removed and set aside for the manure maker, and the

liquor, which is highly gelatinous, is said to bo run off into the drains.

Some, spilt about on the ground, had there gelatinised at the time of

my visit. Some, it was said, is mixed with other waste materials on
the premises for the manufacture of a manure, c. The shanks or long

bones of the foot are similarly boiled in open pans, and are then thrown
into cold water, sorted when dry, and sold for making knife handles.

If intendedfor food the ox feet are not split, but are boiled in separate

boilers for the preparation of “ cow-heels ;
” otherwise the process is

similar to that above described.

2. Sheep’s trotters .—If not intended for food,
which is when they

have undergone such an amount of decomposition as would unfit

them for such use, they undergo three limings
;
the first liming is little

else than soaking in water, in which they decompose somewhat. A most
offensive putrid smell arose when the contents of this tank were dis-

turbed and when the trotters were taken out. The skin is then removed,

freed from avooI, and dried for “ glue pieces.” They are then thrown
as they are into boiling pans where the fat is boiled out; and the

residue, bone, skin, and hair, is turned out in a heap upon the ground.

The mass is then sorted, the longer bones are put in one place for

purchase by manufacturers of bone articles, the smaller bones are set

aside for the purposes of the manure manufacturer, and the remaining

soft matters are thrown upon the heap of lime refuse, &c., outside the

works. The fat skimmed off is often very offensive ;
it is put into casks

and sold, it is said, to soap boilers. If intendedforfood the trotters are

first scalded in a boiler, and, when they are taken out, boys are set to

get the hoofs off. They are then taken into an open unpaved shed

furnished all round with bins, at which women sit, who with a knife cut

off the loose skin, and scrape the hair from the edible portion. They
are then ready for boiling.

At these works manure is also made from a mixture of lime-grounds,

wool, hair, and cotton waste, to which the gelatinous liquor from the

pans is added, and all is turned over from time to time with a fork. The
mixture heats and emits an offensive ammoniacal odour. Sometimes

sulphuric acid is added.

The businesses which I have been describing are often a source

of nuisance from the offensive effluvia proceeding from them. But

they are not all alike in this respect, since they vary with the

character of the matter boiled and the pains taken to avoid producing

nuisance. When the matters dealt with are putrid or semi-putrid, the

nuisance is necessarily very much greater than when fresh substances

are boiled for human food. But even in the latter case tripe and trotter

boiling houses are apt to be a source of nuisance to close neighbours;

and in many places that I have visited health officers have been requested

to advise as to the mode of obviating the nuisance they have occasioned.

The offensive odour from the more offensive establishments has produced

in some persons the ordinary disturbances of health ordinarily produced

by offensive effluvia which make a strong impression on the senses; but

I have had no satisfactory evidence given me of injury to health of a

deeper kind. Still, on general principles, such businesses as that last

described, in the conducting of which putrid emanations are largely

given off, cannot fail to injure health, it they are established in close

populous neighbourhoods.

The sources of nuisance from this class of establishments are:

—

1st. The vapours issuing from the boiling pans. They are always

more or less disagreeable, and especially so if they enter the doors and

windows of neighbouring houses ;
but more particularly are they
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offensive and even disgusting when semi-putrid matters are boiled, On Effluvium,
as may happen at a knackery, which, especially in the summer-time or
in close muggy weather, receives dead horses from a distance, or has

' “ “ *

insufficient means of disposing of an unusual number of carcases brought
upon the premises at one time,- or as invariably happens daily in such
establishments as that last described.

2nd. The vapours issuing from the boiled materials laid aside to cool.
3rd. The vapours issuing from the liquor from the pans when it is

ladled out and allowed to run along open channels to a drain gully.
4th. The general offensive odour proceeding from an untidy, filthy,

and badly kept establishment where animal matters are dropped and
spilt about the floor, and defile the premises generally with the odour
from their decomposition, or where accumulations of decomposing refuse
matters are kept upon the premises.

5th. The offensive odour proceeding from the lime pits, especially
when disturbed, and when their contents are taken out.

6th. The exposure of wet glue pieces to dry in the open air or under
an open shed.

7th. The effluvia proceeding from associated trades such as the manu-
facture of manure from the refuse of the works.
As regards the remedies applicable to these several sources of

nuisance :

—

1st. In small tripe and trotter boiling establishments it may suffice to Modes of pre-
conduct the boiling operations beneath a hopper brought down vei

.

ltins?

sufficiently low and closed in at the sides of the boiler, and to conduct
the steam, issuing at times when the boiler is open for the removal of
any of its contents, into a chimney with a good draught and discharging
itself at an elevation above the level of adjoining houses. But the boiler
itself should be provided with a lid, and there should be a pipe to convey
the steam from the space immediately under the lid into the ashpit of the
fire, which ashpit should be provided with a well-fitting door. The arrange-
ment is one which I shall have to mention again in connexion with some
other trades, as bone boiling and fat melting. (See Fig. 4, p. 95.) At
Watson & Co.’s in Leeds, the vapours from the covered boiling pans are
drawn off by a fan (as they are also from other boiling and fat melting
pans on the premises) and driven through a furnace fire : this is very
effectual. At Stronach’s knackery at Belle Isle the vapours from the
boiler (closed and heated by free steam) are conducted into the fire of
the boiler which furnishes the steam. This also is effectual in obviating
nuisance.

But one of the best arrangements for large establishments that I have
seen is in use at Adams’ knackery in Lord Street, Birmingham. It
is an arrangement for catching and condensing the vapours, and was
put up under the direction of Dr. Alfred Hill, the Medical Officer of
Health for the borough : it has proved most efficient. Plate 6 is the
plan of the arrangement. At this establishment there is along all one
side of the slaughter-house a row of six boiling pans set in the usual
way, and each heated by a fire beneath. They are enclosed above in a
soil of closet, formed by a wooden partition reaching to the roof of the
building above, and below extending down to the front part of the top
of the boilers. Opposite each boiling pan there is in the partition
a shutter which slides upwards, and which can be raised whenever it

is requisite to obtain access to the boiling pan. Each pan is, more-
over, closely covered down with a wooden cover, and from the upper
and back part of each pan, beneath the cover, a pipe leads to a 10-inch
main pipe which runs the whole length above the pans and within
the hopper, and receives contributions of vapour from each pan. This
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pipo finally makes an exit at the exterior of the building, and here

communicates with an oblong condenser made of sheet iron and filled

with coke. The condenser, which measures about 14 feet long, 3 feet

from above downwards, and about 14 in. from side to side, is

inclined a little in its long diameter ; at the lower end it receives

the pipe from the boilers, and from its lower border another small

pipe conveys away the water produced by the condensation of the

vapour ; the cooling agent is the outside atmosphere to which the

condenser is exposed on all sides. The upper end of the condenser
communicates by two air pipes with the flues from the fire places.

When the boiler lids are raised, the vapour that issues rises towards
the roof, and is conveyed from the interior of the closet into the chimney
shaft by escape steam pipes provided for the purpose.

2nd. At knackeries the second source of nuisance may be obviated by
throwing the boiled meat directly from the boilers into a tank of cold

water, or (better still) through which cold water is constantly flowing.

After a few minutes the surface is sufficiently cooled to give off' no more
vapour. At one time this arrangement was adopted at one of the

knackeries at Belle Isle, but its use has been abandoned. It would
scarcely be requisite to adopt any similar plan of procedure at a tripe

and trotter establishment, since the matters boiled are less apt to be
offensive, are small in bulk, and cool much more speedily than lumps of

horseflesh, beside which I do not know how far it would affect the

appearance of the cooked food.

3rd. The obvious remedy for the third source of nuisance is to permit

the liquor to cool in the pans before discharging it, and to discharge it

into the drain through a covered channel cf some kind.

4th. The remedy for the fourth source of nuisance is to be found in

due structural arrangements, scrupulous cleanliness, and the daily

proper removal of refuse matters from the premises. The buildings in

which all the dirty parts of the business are conducted should be airy

and well-lighted. The floor should be evenly paved, preferably with

cement or some other jointless paving, and duly sloped to properly con-

structed gullies leading to well-laid pipe drains. The walls should be

covered with a smooth layer of cement or other material capable of

being washed, to such a height from the floor as shall include all parts

likely to be defiled by splashings, &c., and the remainder should be

limewhited periodically. No litter should be allowed, but proper im-

pervious vessels should be provided to contain any materials which may
be undergoing any process of manipulation, and the benches and tables

should be even, and capable thus of effectual cleansing. And after the

close of each day’s operations, the floor, lower parts of the walls, and all

utensils that have been in use, should be thoroughly washed and

cleansed. All refuse should be at once placed in impervious moveable

receptacles fitted with covers, and should be daily removed from the pre-

mises in these receptacles to some place where they cannot be a nuisance.

5tli. It is difficult to say what should be done to avoid nuisance from

the lime pits in which bits of putrid skin and trotters are put to soak.

The offence from these is much greater than from the lime pits in fell-

monger’s yards, since in this latter case the matters soaked in them are

not absolutely putrid. It appears to me, however, that this soaking

operation and all the manipulations connected with it ought to be per-

formed in a closed bjiilding ventilated at the roof, and not in the open

air or in open sheds. Should this not be sufficient to protect neigh-

bours from the offensive smell, the air might be drawn out of the

building by some mechanical means, and conducted through a fire or a

sufficiently capacious cylinder or chamber filled with good dry wood char-
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coal, before being permitted to escape externally. It is also worthy of On Effluvium-
consideration whether some antiseptic solution such as a solution of car-

^iiisances by
bolic acid might not be used with the lime in the pits, without injuring

a

the value of the skin soaked there to the glue maker. Certainly some
effectual deodorant should be added to the waste lime and liquors before
they are discharged from the pits and during removal from them
When deposited upon the premises the waste lime should, at least, be at
once covered with some inches of fresh earth, and the removal off the
premises should be effected in well-covered carts

; or it might, when
taken from the pits be at once put into the covered carts in which it has
to be removed.

6th. The drying of glue pieces in the open air or under open sheds
may be unobjectionable enough in certain localities and is highly
objectionable in the close vicinity of inhabited houses. But it is au
old-established practice, and I have seen no other followed anywhere.
Nevertheless, it has appeared to me that the drying might be more
expeditiously and equally well effected by some more civilised procedure.
The use of heat for the purpose would probably be objectionable, but I
imagine there could be no valid objection to drying the pieces in a
moderately warm chamber through which air may be mechanically
drawn or driven and then caused to pass through a screen or cylinder
of fresh wood charcoal before it is allowed to issue externally, so as to
deprive it of offensive odour. Such an apparatus would be especially
applicable for use in the winter months and in damp weather when
glue pieces dry but slowly under the ordinary conditions.

7th. The remedies for nuisances from associated trades will be con-
sidered under the head of each particular manure-making trade.

The Manufacture of Fish-liver Oil.

Establishments visited.

Date. Name. Locality, Other Businesses or
Processes conjoined.

Dec. 22, 1875 Head Stoneliouse, Ply-
mouth.

Fellmongering, leather

dressing.
„ 8, 1876 Deheer Hull.
V 55 55 Sisson Sculcoats.
55 55 55 Musk Do. - Manufacture of artificial

manure.

The Manfac-
ture of Fish-
liver Oil.

Establishments
visited.

Oil is obtained from fish livers, c.g., the livers of the cod or hake, by Process,
heating in an iron pan or boiler tvith a fire beneath. This is the mode
in which I have seen it obtained in Hull and Plymouth. When the oil
has sufficiently exuded, it is dipped off by hand and put into appropriate
vessels. Sometimes the residue is transferred to a second pan to
undergo a second process of heating, by which more oil (of inferior
quality) is obtained. The final residue is then in some places placed in
cloths and subjected to pressure in a screw or hydraulic press, in order
to get out the last portions of oil. The mass (or the residue if not
pressed) is set aside for conversion into manure either on the premises
or elsewhere. I he operation is carried on mostly in closed buildings,
and the pans are usually covered and the covers luted down. The
vapours which pass off through cracks in the luting or when the covers
are taken off and the oil or refuse removed, is inexpressibly offensive.
The odour adheres to the person and clothing for a long time after Offensiveness.
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Sources of
nuisance.

Modes of pre-
venting
nuisances.

a very few minutes visit to one of these houses. I think the

offensiveness is greater even than that of the process of gut scraping,

which is one of the most offensive processes that I am acquainted with.

Under bad arrangements the offensive smell extends for some distance

round the works and is very nauseating. I myself on one occasion of

a visit to such an establishment had the greatest difficulty to restrain

vomiting, and the memory of the smell almost makes me feel sick as I

recall it.

The sources of nuisance may be : 1st. The vapours proceeding from

the boiling pans when open for dipping, &c., and during the process of

dipping and removal of refuse, or escaping from the pans through

cracks in the luting. 2nd. A general offensive odour proceeding from

filthy and uncleansed premises. 3rd. Accumulations of refuse matter.

And 4th. The manufacture of fish manure from the refuse upon the

premises.

The remedies applicable to the nuisances from this offensive business

are as follows :

—

1st. The process should always be conducted in a closed building, and

never in the open air or under an open shed. At Deheer’s manufactory

in Hull I found the vapours from each covered boiling pan conducted

by a pipe passing through the wall of the building to an ordinary worm
condenser outside. Such vapours as were not thus condensed were

carried into a fire. The watery matters condensed were collected in a

barrel and from time to time run off into a drain. The principle of this

arrangement, viz., condensation of so much of the vapours as might be con-

densible and burning of such vapours as remained uncondensed, is good,

but iu practice has not been very satisfactory at these works in consequence

of imperfections in details. Offensive vapours still passed out through

cracks in the luting of the pan covers, showing that there was no traction

influence exerted by the fire upon the vapours within the boiling pan.

It would have been better to have arranged that the vapours should

actually have been drawn off from the boilers through the condenser to

the fire. The Medical Officer of Health also informed me that nuisances

arose sometimes in adjoining dwellings from the condensed liquors dis-

charged into the drains, and the escape of offensive odours from imper-

fectly trapped inlets in and about the dwellings. At Musk s establish-

ment in Sculcoats a different method of avoiding nuisance is in use.

The building in which the boiling is carried on is carefully closed up,

the only supply of air being from a lantern louvre in the roof and a

pipe passing through the roof to the height of about 40 feet. The

openings of the fireplaces are all within this building, and all ail which

the fires require must be drawn from the interior of the building through

the ash pit. This so far as I can see has been effectual. There was

less offensive smell too within the building itself than in other similar

works I have visited, due, I believe, to the stricter observance of

cleanliness. I am disposed to think also that the process would be less

offensive than it is, if the boiling were carried on in steam jacketed pans,

since there would be less risk of burning the contents of the pan than

where an open fire is used. It would be well also to cover the boiling

pans with a large hopper, so as to catch and convey away to a sufficiently

tall chimney such vapours as arise in the process of dipping, and to dip

the oil from the boilers into a funnel placed beneath the hopper, from which

funnel a pipe should convey the oil to a covered tank. The offensiveness

arising from the removal of the residue might be in a measure avoided

by allowing the residue to cool before removal : and the pressing of the

residue might be effected in a close chamber communicating by a pipe

with a fire^r tall chimney, as recommended for greaves pressing (p. 99).
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2nd. A remedy for much of the nuisance arising from the second
class of sources would be found in a proper construction of the building
and in the observance of scrupulous cleanliness. The floor should be
laid with cement or some other even, jointless material, and after each
day’s work should, as well as the tops and sides of the boilers, be cleansed
thoroughly with hot water and soda, so as to remove all grease

; and
the inner walls and ceilings should be frequently and periodically lime-
whited. The yard and outside premises generally should also be kept
clean and free from litter of refuse, &c.

old. fhe refuse from the pans should be conveyed, if necessary from
one pait of the premises to another in impervious vessels closely covered
down, and daily cleansed; and, so long as it is retained upon the
premises, should be retained in such vessels and removed from the
premises in them.

4th. The remedies applicable to the manufacture of manure will be
mentioned when the subject of manure-making comes under considera-
tion.

Fat Melting. Dip-candle Making.

Establishments visited.

Date. Name. Locality. Other Businesses or
Processes conjoined.

Nov. 3, 1875 Brown Whitechapel.
55 55 55 Symes Belle Isle.

55 55 55 Featherstone Do. Butterine-making.
Dec. 11

55 Abel St. George’s South-
wark.

Bone boiling.

55 55 5 5 IToare Do. Do.
55 55 55 Anderson and Cat-

t!ey.

Do. Soap making.

» 18
55 Tucker - Plymouth Distillation of palm oil,

composite candle
making.

Jan. 10, 1876 Potts Southampton.
„ 18 55 Furlong - Bristol Bone boiling, manure

making.
55 55 55 Thomas & Co. Do. Soap - making, alkali

making. Distillation

of palm oil, See., com-
posite candle making.

5 ) 55 55 Lyddon - Do.
„ 19 55 Roger Moore Do. Soap-making.
55 55 55 J. B. Moore I)o.

„ 20 55 Matthews & Co. - Do. Manufacture of railway
grease, black varnish,

and soft soap
;

oil-

boiling.

» 21 55 Lawson and Phil-

lips.

Do. Soap -making, alkali

making.
55 55 55 Skull Do. (Rendering lard.) Bacon

curing.

55 55 55 Dole Do. (Do.) do.
Feb. 12 55 Burgess - Warrington.
„ 23 55 Harris Stratford - Bone boiling,

55 55 55 Seaborne - Do. Do.
April 1 55 Fitch Melton Mowbray - Fellmongerir.g, split-

ting pelts.

55 55 55 ? Melton Mowbray.
» G 55 Stevens - Loughborough.
55 55 *5 Ball Do.

11 1400.

On Effluvium-
Nuisances, by
Dr. Dullard.

Eat Melting,
&c.

Establishments
visited.

G
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Materials used.

Butchers’ fat.

90

Establishments visited

—

coat.

Date. Name. Locality.
Other Businesses or
Processes conjoined.

April 11, 1876 Drnckley - Market Bosworth.
31

55

24 „
26 „

Matthews -

Brown
- Ashby •de-la-Zouch.

Nottingham.
55 55 35 Mackley - - Do.

May 17 „ Higgins - • Manchester.
55 35 55 Gatenby Sc Co. Do.
55 30 „ Sucllow - Salford.

51 31 53 Thom Sc Co. - Pendleton Soap-making.
Bone boiling; prepara-June 1 „ Hargreaves - Leeds

Watson & Co.
tion of potted meat.

55 53 33

8 „

“ Do. Soap-making, tripe boil-

ing, See.

Holmes -55 - Reading.
33 33 33 Chancellor and Do.

Anderson.
Aug. 16 „ Saunders - - Cheltenham.

55 3 3 53 Grace - Do.
Nov. 15 „ Bo aiding - - Croydon.

55 16 „ Cook - Bow Bridge. Soap-making.
55 21 J. lunght and Sons St. George-in-the- Do.

East.

55 28
. „ Bozley and Mar- Hereford.

chant.

55 33 33 R. Cook - - Do.
35 33 33 Powell andHarman Do.

Dec. 4 „ McLellan - - Glasgow - Soap -making, distilla-

Brice Sc Co.
tion of resin.

55 33 31
- Do. Bone boiling, tallow

8 „ Barron
pressing.

55 - Sculcoats, Hull - Bone boiling, flesh boil-

Pickering
ing, manure making.

i;

Jan.
13 „ - Birmingham.
10, 1877 Doudney & Co. - Portsmouth Soap-making.

55 30 „ Thomas Harris - Caine (Rendering lard.) Bacon
curing.

35 33 33 C. Harris & Co. - Do. (Do.) do.
Mar. 6 „ Price & Co.

Bond

Battersea - Soap-making,purification
of paraffin, distillation

of palm oil, &c.
55 15 „ - Barnwell,Cambridge.

Other bacon-curing establishments.

The processes which I include under this head are the “ rendering ”

of butchers’ fat for the making of tallow, of kitchen stuff, i.e., fat col-
lected from various sources by “marine store-dealers,” the rendering
of pigs fat for making lard, and other similar processes carried on in
conjunction with various trades for the utilisation of waste fat. The
most important kinds of fat melting, so far as the production of nuisance
is concerned, are the two first above mentioned.

Butchers’ fat is sometimes purchased directly from the butchers,
sometimes it is purchased at a fat and skin market. It consists indis-
criminately of beef and mutton fat. Sometimes on arriving at the
fat-melter’s he sorts it, selecting the best pieces of fat for making a
superior article, sometimes melting beef and mutton fat separately for

special purposes. The condition of freshness or taint in which the
fat reaches the melter depends partly upon the weather, partly upon
the time which has elapsed since killing, and partly upon the way in

which it has been kept or packed.
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“ Ivitcken-stuff” consists of all kinds of domestic refuse fat, the 0n Efiiuvium-

skimmings of pots in which meat lias been boiled, fat from cooked, or it'S?
uncooked meat, bacon rind, ends of tallow candles, dripping, and some- Kitchen-stuff,

times portions of meat, &c. The condition in which this heterogeneous
mixture reaches the fat-melfer depends again partly upon the weather,
and partly upon the time it has been in course of collection in houses, and
the further time it has been kept by the marine store-dealer.

In some establishments the “ rendering ” is confined to butchers’
fat, in others to kitchen-stuff, but in many establishments both kinds
of fat are rendered.

Some soap-boilers render butchers’ fat only, or both this and kitchen-
stuff

;
dip-candle makers invariably render butchers’ fat and commonly

some kitchen-stuff as well, for the' manufacture of candles.
The process of fat-melting, as usually pursued, is as follows Process of fat

1. When the melting of butchers’ fat is to be effected by a fire
raelting-

beneath the pan it is necessary to chop the fat. This is sometimes
effected by means of a slicing machine which cuts it into thin slices,
sometimes by hand with a long-handled chopper, the fat being laid in a
wooden tray. In the latter case it is very roughly chopped. It is then
discharged, usually down a hopper, into the pan. When steam and
sulphuric acid are about to be used it is not considered necessary to
chop the fat previously, but it is thrown into the pan or tank in the
condition in which it arrives.

2. The modes of fat and stuff melting in ordinary use are,

—

a
, by

means of an open fire; b, by means of free steam
;
and c, (at some few

works) by means of a steam-jacketed pan.
a. The material to be melted is thrown into a pan set in brickwork, By fire,

open or more or less covered, as the case may be, and the pan is heated
by a fire beneath. During the melting a workman stirs it with an iron
stirrer to prevent, as far as possible, the burning of the material at the
bottom of the pan.

b. The other method consists in adding to the fat, in an open or By steam and
covered tank, a certain quantity of sulphuric acid, and throwing in steam acid -

by means of a perforated branched pipe reaching to the bottom of the vessel.
In this process it is necessary to use a lead-lined tank. At Anderson
and Cattley’s soap works in Southwark, at Gatenby & Co.’s factory
in Manchester, and at Harris’s fat and bone works at Stratford, kitchen-
stuff at the former and butchers’ fat (sliced) at the two latter are melted
by free steam without the use of acid. Stirring is not necessary since
the ingress of the steam produces sufficient agitation.

c. At Pickering’s candle factory in Birmingham and Saunders’ candle Bystoam-
factory in Cheltenham, as well as at Featherstone’s butterine factory at

jackeU'd p;ms -

Belle Isle, all the butchers’ fat used is rendered in steam-jacketed pans,
and at J. B. Moore’s at Bristol the same arrangement is in use for the
remelting of spoiled candles, and again at Dole’s bacon factory in Bristol
for the rendering of lard.

3. The rendering being completed, the tallow is usually ladled out
by hand into another vessel where it may settle. In some candle works
the tallow is ladled out upon a strainer, through which it runs into the
receiving vessel, or a wire straining cage is lowered into the pan and
the tallow is ladled out of this. In ail cases, however, the receiver is an
open vessel.

4. When all the fat which can thus be conveniently removed lias Greaves pressing,

been ladled out, the residue in the pan has to be dealt with. When
the melting has been effected by an open fire or by steam without the
addition of acid, this residue, which consists of portions of skin, meat,
tendinous structures, &c., is put into cloths and subjected to pressure in

g 2



92

Ou Edluvium-
Nuisauces, by
Dr. Ballard .

1

Special modes
of rendering.

At Dole’s,
Bristol.

At Cook and
Hall’s, Bow-
bridge.

either a screw or hydraulic press
; the remaining fat is thus pressed

out, and
,

the
^

solid matter is converted into a dry cake known as
“greaves.’ The residue from steam melting with sulphuric acid is
so broken down that it is useless for greaves making. Sometimes it

is pressed, however, but the product is only fit for manure making; but
usually it is sent away as it is, or is converted with gypsum or other
materials into a kind of manure upon the premises of the fat-melter.

5. When the tallow thus made is going to be used for soap-making,
nothing further is done with it, but when for candle-making it may be
subjected to other processes. It is, for instance, sometimes washed by
healing it with some water either by an open tire or by free steam.
Ihe object is to wash out the acid; any impurities which may be
present settle with the water when the tallow cools.

6. When tallow tor candles is to be bleached, the operation is usually
performed by melting by means of free steam in a lead-lined tank with
peroxide of manganese and sulphuric acid, and by subsequent washing
as above.

Ihere are, however, other methods of rendering, for special pur-
poses, in use by certain manufacturers, and two of these are worthy of
particular mention.

One of these is by the use of a digester or strong iron cylinder.
Such a digester is used by Mr. James Dole, of West Street, Bristol,
for reducing and extracting the fat from various refuse morsels of fat,

bone, or skin which accumulate in the course of his business as a
pork butcher. The apparatus was constructed for him by Mr. Mile 3

,

engineer, of Bristol, who has been good enough to furnish me with
a drawing and description of it. (Plate 7.) The apparatus consists
of a strong iron cylinder provided above with a charging hole closed by
a sliding cover, a man-hole towards the lower part for the discharge of
solid refuse, and various taps at different levels for drawing off fat, &c.
A pipe brings in steam at a pressure of 60 to 80 lbs. on the inch, below
a false bottom, and another pipe at the side supplies water when requisite.
A vent cock above serves to regulate the pressure and permits of the
blowing ofl of steam. The apparatus being charged, steam is thrown
in for about six or eight hours. If a heavy charge has been introduced
the fat can be drawn off by one of the uppermost draw-off cocks. It
can, if requisite, be floated to position for drawing off by turning in

water through the water-feed valve. Where only a light charge is used,
it is considered better to draw off into a tub all the liquid matters, which
consist of water and fat together, by the lowermost tap, and to skim off

the fat when it is cold. This apparatus extracts gelatine as well as fat,

and any bones introduced with the charge are rendered perfectly friable.

The steam discharged from the vent pipe can be conveyed away, if it

be necessary for the avoidance of nuisance, in the event of matters
used in the digester being productive of offensive vapour.
The other arrangement is one patented (April 1875, No. 1,501) by

Messrs. W. Cook and S. Hall, of the East London Soap-works, Bow,
for the production, from the freshest beef suet, of a fat which is

used for the manufacture of butterine. The fat is first thoroughly
disintegrated and reduced almost to a pulp in a mill of peculiar

construction, and is then dealt with as follows. There is a wooden
chamber or closet provided, high enough for a man to enter and work
in, with a passage up the centre. At the two sides are racks inclined

a little from above downwards, and on to these racks are slid in from
the outside, after the manner of drawers, shallow iron trays, which,
when slid in, slope downwards towards the central passage of the

chamber. Below the free lower edge of each row of trays there is an
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open iron gutter or channel which, with other similar channels, com-
municates finally with a pipe leading to a receiver outside. The com-
minuted fat is laid in thin layers upon these trays, and the temperature
of the chamber is by means of steam pipes raised to about 120° Fahr.,
or to such a heat as shall be just sufficient and no more to liquefy the
fat, which then runs oft' into the gutter and is conveyed away to the
receiver outside, leaving behind only such shreds and small portions of
tissue as are not liquefiable by heat. The product is remarkably fine
and fit for food. The residual matters still contain from 6 to 7 per
cent, of tallow ; they are mixed with kitchen stuff and rendered by the
steam and acid process.

In making dip candles, a small oblong dipping vessel is used to contain
the tallow, which, as it is required, is ladled out of a pan in which it is

remelted usually by a fire beneath. The temperature of the tallow is
at first only just high enough to impart fluidity, but the last dippings
are made in tallow thoroughly melted and quite fluid. In the winter
it is sometimes necessary to prevent the too rapid cooling of the tallow
by putting a small pan of charcoal or a lamp or gas jet beneath the
dipping vessel.

Fat-melting for the manufacture of clip-candles is a process which
appears to. be carried on in most towns, and is often a source of more
or less serious nuisance. Fat-melting houses are commonly situated in
the oldest and dirtiest parts of towns. The reason appears to be that,
in former years, when there was less intercommunication between
towns than there is now, and when tallow candles were in more common
use, their manufacture in towns was almost as much a necessity as town
slaughtering. Very many of the melting-houses I have visited had, I
found, been established in the same premises for half a century or a
century, and I found too that often no alteration had, during that long
period, been made in the character of the process or of the plant.
Towards the close of last year I was instructed to advise the Town
Council of Southampton, who had asked for assistance of this kind, as
to the best mode of dealing with a fat-melting nuisance in the very
centre of the town. The Town Council had received a memorial from
householders in the High Street, urging them to procure them relief
from the disagreeable and sickening smell of the establishment referred
to. I he smell extended (as I have known to happen in many other
instances) for 100 yards at least beyond the premises. Now this -was an
old-established melting-house, the nuisances from which had been borne
with for a great many years, but were at last felt to be tolerable no
longer. And this, from what I can learn, is the sort of history attached
to most, melting-houses that sanitary authorities have had to deal with.
The nuisance is borne with until some habitual neglect of ordinary pre-
cautions on the part of the fat-melter leads to a cry for its summary and
complete suppression.

I have not been able to discover that any other injury to health has
been attributable to the fat-melting nuisance than that dependent
upon, its disagreeable impression on the senses. In hot weather,
especially, the smell of melting fat is, from its associations, unpleasant
and even nauseating to some delicate persons, who at that season are
unpleasantly impressed even by the smell proceeding from their own
kitchens. In the Southampton case above referred to, one person
stated that his workwomen had to give up their work in the summer
time, in consequence of their health being injured by the closeness of
the room arising out of the necessity of keeping the windows shut to
exclude the intolerable smell. Others complained of being made sick,
and one lady, not generally a delicate person, of frequently suffering
from diarrhcca after about half an hour’s exposure to the smell.
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The following tiro the sources from which nuisance from a melting-
house may arise

:

—
1. An offensive smell may proceed from the store-room into which fat

is received. When it contains any considerable quantity of stale and
semi-putrid fat, it may under some circumstances be a nuisance to near
neighbours. This, however, is a minor nuisance.

2. The vapours from the melting-pan itself may be the source of
nuisance. This is especially the case when the rendering is effected by
ti fire under the pan, for then any neglect of stirring may result in some
over-beating of the pan and partial charring of some of its contents.
Sometimes, when the pan is nearly empty, actual ignition lias taken
place

;
this is not only dangerous but occasions an exceedingly foul

odour from the burning material. The vapours from the pan are most
disagreeable when the fat is stale or semi-putrid, and when stale kitchen
stuff or stale ship’s fat are rendered.

8. A further source of nuisance may arise from the ladling out of the
boiling fat or tallow into the strainer or vat into which it is removed
from the melting pan. Even when means have been adopted for pre-
venting nuisance during the actual process of rendering, this may still

require attention. At such times, if there be a lid to the pan, the lid is

raised and vapours escape freely, as they also do from the strainer and
vat. The vapour is most offensive when the last portions are being
removed, since these are then apt to become over-heated or partially

charred.

4. Greaves pressing is also almost invariably a source of more or less

nuisance, since it has to be performed while the tallow is liquid and hot

enough still to give out offensive vapours.

5. Finally, many melting-houses are so filthy and the floors so

encrusted with dirt and stale rancid grease as to give issue to a most
disagreeable smell perceptible to passers-by

;
like that of stale fat on the

premises, it is calculated to give offence under some circumstances to

immediate neighbours.

All these sources of nuisance are quite capable of prevention.

1. Offensive kinds of fat that can be covered up, such as kitchen-

stuff, should be so covered, or stored in a chamber or closet communi-
cating with the external air only through the medium of a screen

containing wood charcoal. But it is a practice with fat-melters to spread

out stale butchers’ fat on the floor or on hooks in the store-room (o

sweeten by exposure to the air before putting it into the melting-pan.

Where such fat is received and is so treated, provision should be made
for its exposure in some part of the premises where it cannot be~a

nuisance to immediate neighbours. Fresh fat that is not about to be

rendered immediately should be hung upon hooks in the store-room,

and the cleaner and sweeter this room is, the more likely is the fat to

remain sweet. In fact the method of preventing nuisance commences
properly at the slaughter-house. As soon as it is removed from the

animal it should be laid on racks where it may be freely exposed to the

air, and it should not be packed until it is quite cold and hard. This is

the practice pursued at Messrs. Cook’s receiving house at the Deptford

abattoir.

2. I am disposed to believe that the principal source of nuisance in

rendering is occasioned by the offensive and semi-putrid condition of the

material rendered.' Whatever the method of rendering adopted, those

establishments are least complained of which are the most particular in

melting nothing but very fresh butchers’ fat. Still the method of

rendering has a great deal to do with the amount of nuisance. Of the

methods of rendering in common use, that by the use of steam, either
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free or applied by means of a jacketed pan, is on the whole by far the
least offensive, and in towns is the only method which, as a rule, should
in my opinion be permitted. But by steam melting, when sulphuric
acid is used, the profit from the “ greaves ” (which is used as food for
dogs and is worth about 16/. per ton) is lost. Rendering by a fire

beneath the pan cannot, as I am given to understand by some melters,
be avoided when one object is the saving of the greaves. This, however,
is a mistake, since edible greaves may be made and are made at some
establishments already mentioned, where steam rendering without the use
of acid or by means of a jacketed pan is in use. The method of render-
ing by fire heat should be adopted only in localities where it can be no
nuisance to neighbours, and should be confined to the rendering ofnothin"-
but the freshest butchers’ fat. It is now a common practice to cover the
melting-pans with an iron cover capable of being raised, provided with
a hinged portion in front, which hinged portion can be raised for the
purpose of inspecting the operation and stirring the contents of the pan,
aud by carrying a flue or channel from the space between the cover and
the pan into the ash-pit of the fire. The ash-pit door being closed, the
fire draws all the air it requires from the space above the pan, and is

supposed to burn all combustible vapours.
The following diagram shows the arrangement referred to ; the arrows

indicate the course of the air-current for the supply of the fire :

Fig. 4 .

To a certain extent this is effectual, but the workmen have too much
control over the arrangements to allow of it being in all cases fully effectual

in preventing nuisance. ( See also 4< Bone-boiling,” p. 120.) Besides, it

does not act at all in this sense when the entire lid is raised for ladling out
the talloAv. Neither is it constantly the case that the fatty vapours are

so thoroughly consumed by the lire as to render them inoffensive. Hence,
where this method is adopted, the flue from the fire should be conducted
to a chimney of good height. This is done at Chancellor and Anderson’s
Candle Factory in Reading, where the method of melting by an open

On Effluvium-
Nuisances, by
Dr. Ballard.

Mode of con-
suming vapours
from fire

rendering.



96

On Effluvium-
Nuisances, by
Dr. Ballard.

Mode of pre-
venting
nuisance in
steam rendering.

Condensing
arrangements.

firo is carried out without any nuisance, as the Medical Officer of Health
informs me. The chimney shaft with which the flues from the fires at

this establishment communicate is about 100 feet high. The necessity

for raising the lid to stir the contents of the pan may in large works be
avoided (and the rendering expedited also), as at Cook’s Soap Works
in Bow, and at J. Knight and Son’s works in Old Gravel Lane, by the

use of mechanical means, the shaft of a stirrer Avithin the pan passing

through the pan cover.

Where none but fresh butchers’ fat is used, rendering by free steam
and a little sulphuric acid may be executed, even in open tanks un-
provided with any special means of disposing of the vapours, with a very
minimum of nuisance, or without the production of any nuisance at all.

At Alderman Burgess’ melting-house in Warrington, for example, Avhich

I visited on a day Avhen the process was actively going on, I could

perceive no offensive smell anywhere in the neighbourhood, and scarcely

any smell, and certainly no disagreeable smell, from the tanks, even in

the melting-house itself. And this melting-house is situated in a closely

built part of the tOAvn. The same process in use at Higgins’ establish-

ment in Manchester is similarly conducted Avithout nuisance, as I am
informed by the Inspector of Nuisances of the district in which the

works are situated. But still it is not practicable for a fat-melter

always thus to obtain his fat quite fresh. Stale fat and kitchen-stuff, &c.
must be melted by some one, and then the A'apours even from the
steaming process are necessarily offensive. The nuisances may in some
such cases be obviated by covering the rendering tanks and conducting
the vapours into a high chimney shaft. This is the plan adopted suc-

cessfully at Sudlow’s establishment at Salford. At this place the

chimney shaft is 100 feet high, and being connected with two furnaces

has a strong draught. Or the vapours may be driven by a fan or drawn
by the chimney draught through a fire before being discharged. This
method may be seen in use at Harris’s bone-boiling and melting-house
at Stratford, and at Watson & Co.’s large soap works in Leeds, at both
Avhich establishments (the former a comparatively small one) a fan

is in use to draw off the vapours from the covered tanks, and drive them
through the boiler fires. The health officers of both these places tell me
that no nuisance from the rendering arises at the Avorks referred to. I

have especially mentioned Watson’s, because this method of disposing of

the vapours from all parts of his large premises (where soap boiling and
tripe boiling are carried on as well as fat melting) Avas, I understand,

voluntarily adopted in consequence of complaints of nuisance 150 to 200
yards off, which have not since recurred. The chimney shaft at

Watson & Co.’s is 150 feet high.

At Lyddon’s in Bristol I found an arrangement for effecting some
condensation of the vapour before passing it through the fire. This
manufacturer (a candle-maker) steams his fat in a close Aressel, from the

upper part of Avhich a 12-inch stone-Avare pipe conducts the vapours into

a large underground tank or cistern of Avater (but not into the Avater

itself), from which an iron pipe conducts them into the boiler fire and
from thence to a chimney about 50 feet high. A nuisance, hoAvever,

which has been a good deal complained of, arises in this case when the

water of the tank is (about once in six Aveeks) run off into the drains.

At such times an offensive smell issues from untrapped or imperfectly

trapped drains in the vicinity. Brice & Co., in Glasgow, effect con-

densation also, but in a different manner. There is a long iron pipe

freely exposed to the air and leading to the fire
;
steam condenses in this

and flows doAvn to the lowest part of the pipe near the fire, Avhcrea short

descending portion of pipe, narroAved at the lower open end, permits of
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the discharge of the condensed water. The principle being maintained,
such a pipe might if requisite be connected with a worm condenser, or
carried to any distance round the outside of the building (as is done in

some sulphate of ammonia works) before reaching the fire. The collec-

tion of condensed water in this way would permit of any requisite use
of deodorants before throwing it into the drain. In Mr. Cook’s evidence
given before the Select Committee of the House of Commons on Noxious
.Businesses in 1873, he stated that at bis Iloxton works he, at that time,

successfully dealt with the offensive vapours from his stuff-melting pans
by a process of condensation. He passed them through a flue filled with
coke, upon which water constantly dripped from a pipe pierced with
small holes ;

from this flue the vapours were driven by a fan into the
ashpits of the steam boilers and through the fire.

1 must here add a few words upon the applicability of steam rendering
to the use of the soap boiler and candle maker respectively. It is now
by no means an uncommon practice with soap boilers to render the fat

they receive for soap making by the free steam process. I need merely
instance Anderson and Cattley in Southwark, Thom & Co. at Pen-
dleton, and Watson & Co. at Leeds, as large firms who follow this

practice. And all large soap makers melt out the tallow which they pur-
chase in casks by means of free steam. But the following portion of
the evidence given by a soap boiler (Mr. E. Knight), before the Select

Committee of the House of Commons on Noxious Trades in 1873,
appears to indicate that all soap boilers are not agreed upon its appli-

cability :

—

“ (2967.) How is this melting conducted in your instance, by open
fire or by steam ?—By fire

;
the butchers’ fat by fire, and the kitchen-

stuff also by fire.

“ (2968.) You dissolve by steam the major part of the fat, which you
receive in tubs, do you not ?—No, the major part we do by fire, not by
steam.

“ (2969.) Do you use steam for that purpose at ail ?—No, not for our
butchers’ fat.

“ (2970.) Could you use steam for the whole process ?—No, we could

not.”

Mr. Knight, from his extensive experience, is so important an
authority that I thought it right to visit his works in Old Gravel Lane,

and to learn more fully his views upoD 1 his subject. He makes at these

works both yellow and mottled soap, and for the yellow soap the only

tallow used is that which he makes from butchers’ fat, except when he
has not sufficient of such tallow on the works, and then tallow made
from kitchen-stuff is used in addition. As a rule the latter kind of

tallow is only used for the manufacture of mottled soap. Both kinds of

material are (for soap-making purposes) rendered in the same way,
namely by fire heat

;
the pans are closely covered and the contents

stirred by machinery during the rendering. The only difference is that

the vapours from the rendering of butchers’ fat are conveyed at once

into a chimney shaft about 54 feet high, while those from the kitchen-

stuff arc first conducted into the ashpit of the fire and through the fire

on their passage to the chimney. The explanation given me by Mr.
Knight as to his statement of the inapplicability of steam rendering to

his processes was, that at his works a superior kind of yellow soap of

superior hardness is made, and that he has besides the advantage of the

profit arising out of
.
the manufacture of greaves. He tells me that, at

the time he gave the evidence in question, he was under the belief (a

belief which he held in common with other old soap-boilers) that the

superior hardness of his soap was in some way really dependent, in part
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on Effluvium, at least, upon the use of fire-made tallow, but that he is now quite

Dr. Ballard^ satisfied that this is not the case, and that equally good and hard soap
may be manufactured from tallow made by the steam process.

Applicability of V\ hen first I commenced this inquiry, I had had no experience in

to
e

candic
n krui° pteam rendering for the preparation of tallow for candle-makers. All

making. the fat-melting I had seen in candle-houses, up to that time, had been
effected by a fire under the pan, and the manufacturers told me that
steam melting would not answer their purpose, since the tallow produced
was not sufficiently “ strong.” I hesitate to say that this opinion is

altogether the result of prejudice, since one manufacturer told me that,

while he made tallow for ordinary dip candles by the steam process,
miners insisted upon having candles made with fire-made tallow for use
in the mines. But they also insisted upon having them coloured green.
I have repeatedly questioned candle makers who use steam-inade tallow
upon the subject, and they assure me that candles made from such tallow
are quite as good as those made from fire-made tallow. The first conversa-
tion I had upon this matter was with Mr. Phillips, of the firm of Lawson and
Phillips, Bristol. Mr. Phillips, although now a soap-boiler, was formerly
a candle-maker. He assured me that the only ground on which steam-
made tallow could be regarded as less “ strong ” than fire-made tallow
was, that it might (as in the winter) have some watery matter entangled
in it, and in that case all that is necessary is to reinelt the tallow at

about 212°, and to keep it thus liquid for a short time. But even this

appears to be not always necessary, since I have frequently seen candles,
which burned well without “ spitting,” made of steam-made tallow which
had undergone no such previous preparation. Mr. Knight, of Old
Gravel Lane, who makes dip candles as well as soap, renders fat for this

purpose (candle-making) by the steam and acid process, and bleaches
with bichromate of potash. But he agrees with many candle-makers in
saying that the tallow so made is

“ less strong,” and the candles made
from it are more apt to gutter than candles made from fire-melted tallow.

Nevertheless they fetch he says the best price.

Mr. Duncan Knight agrees with Mr. Phillips in the opinion that the
“ strength ” of the tallow may be fully restored, however, by driving
off the water it contains, when thus made, by heating to 212°. It has
been suggested to me, from another source, that possibly the alleged less

strength of steam-made tallow may be dependent upon the solution of

gelatinous or other animal matters out of the non-fusible elements of

the fat. It is probable, however, that the subsequent heating would, by
driving off the water they are associated with, render even these matters
innocuous or no more injurious to the tallow than the non-fusible animal
matters contained always in fire-made tallow.

Pendering by free steam without acid or by close steam, as in a jacketed
pan, is, equally with steam and acid rendering, preferable to rendering
by fire, so far as the production of nuisance is' concerned

; but the vapours
will be offensive even with the adoption of these processes, if the fat be
stale and tainted. Hence similar precaution against creating nuisance

ought to be taken. But, if there be anything in the opinion before

referred to as to the “ less strength ” of steam-made tallow, the objection

would not, I imagine, apply to tallow melted by close steam.

[n°strncUve
CCSS Rendering by Cook’s patent process is a proceeding wholly devoid of

nuisance, and it appears to me that (setting the details of the process

aside) the principles on which it is founded have an important application

to the rendering of fat for other purposes than butterine making. These
principles are the fine comminution of the fat prior to rendering, and the

effecting of the rendering at a low temperature—a temperature insufficient

to cause offensive Cflluvia by the action of the heat upon the fat and non-
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fusible tissues. The success which has attended Mr. Cook’s process on Effluvium-
leads me to suggest that, by taking the trouble to thoroughly comminute Nuisances, by

the fat used, ordinary flit melting might probably be effected readily
r ' allard ‘

and speedily by close steam at a comparatively low temperature by ihose
who from prejudice (or even on substantial grounds, if there be any
such) object to use the free steam process. Mr. Duncan Knight tells me
that at Old Gravel Lane they once attempted to comminute for making
a superior material for exportation to Paris, by means of toothed rollers

working into each other in pairs; but that the process was slow and
laborious, and that the teeth of the rollers were apt to be broken by por-

tions of bone or other harder matters occurring in the fat

:

but this is a
difficulty which a little modification of the machinery might overcome.

3. The only mode that I know of by which the nuisance arising

during the removal of the tallow from the melting-pan, when fire heat
is employed, can be lessened, consists in raking out the fire or reducing
it to a minimum during the process, and by the erection of a large hood
over the pan and receiving vat which shall conduct the vapours given off

into a tall chimney. Great care is necessary, more indeed than workmen
can for the most part be trusted to give, so as to avoid nuisance even
thus. But from what I heard at Nottingham from the Inspector of

Nuisances there, the provision of such a hood at some works I visited,

and which had previously been complained of, has proved effectual. But
for the reason above assigned it is not to be recommended. The difficulty

of carrying out this part of the process without nuisance is an additional

reason why steam rendering should be the only method adopted in towns
and populous places. Where steam is used, the rendering tank being
sufficiently elevated, the tallow may be run out by a pipe and tap from
a part of the covered tank sufficiently distant from the bottom to avoid

the dregs and water, which deposit after the steam has been shut off

long enough for the tallow to clear itself of them. This plan may be

seen in operation at Lyddon’s in Bristol (comparatively small works),

and at Watson & Co.’s, Leeds (one of the finest and largest works of the

kind in the country). I once heard a theoretical objection raised to this,

viz., that the pipe would become choked with consolidated tallow ; but

in practice I have not seen this accident happen, nor has it ever

been mentioned to me by fat-melters who run off their tallow thus.

Should it occur, the pipe might readily be cleared with a cane, or the

accident be prevented altogether by a steam jacket to the pipe. But,

under ordinary circumstances, where fresh fat only is used and sufficient

steaming given to it, the tallow may be ladled out in the ordinary way
without nuisance. Steam melting also appears, so far as my observation

has gone, to save the necessity of straining the tallow. Most of the

dregs settle in the receiving tank, and what little may remain are

removeable by subsequent settling or by washing and subsidence.

4. The nuisance arising from “ greaves ’’-pressing also disappears

with the adoption of the steam and acid process. In cases, however,

where greaves must be pressed, the nuisance must be abated by closely

boxing up the press and the receiving vessel, and by conducting the

vapours by a pipe into a fire or tall chimney shaft.

5. Cleanliness is the remedy for the fifth source of nuisance which

has been referred to. Most of the melting-houses I have visited, espe-

cially the smaller, I found to be indescribably filthy, and the floor and

steps dangerous from the slipperiness arising out of years upon years of

in-trodden grease and dirt. Some were very old and dilapidated pre-

mises, which appear as if they had never been cleaned or whitewashed

from the time of their establishment as melting-houses. In such places

the scraping and cleansing of the floors, etc., would be, I should think,
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a source of actual profit, since the grease is easily recoverable, or might
command a ready sale lor recovery. A melting-house is not by any
means necessarily a dirty place, nor need the process be carried on in a
dirty style. J o such as may desire to be convinced of this, I recommend
a visit to Chancellor and Anderson’s, at Heading, where the melting-house
and candle-house arc as clean and tidy as the well-conducted kitchen of
a gentleman’s house.

The Manufacture of Soap.

Establishments visited.

Date. Namo. Locality.
Other Businesses or
Processes conjoined.

Dec. 11, 1875 Anderson and Catt-

ley.

St. George’s South-
wark.

Stuff-melting.

91*~ A 55 Victoria Works - Plymouth.
55 55 55 Mill bay Works- - Do.

Jan. 18, 1876 Thomas & Co. Bristol Pat-melting, alkali ma-
king, distillation of

palm oil, & c.

» J 9 ,, Roger Moore Do. - Pat-melting.
20 ,, Matthews & Co. - Do. (Soft soap), fat-melting.

5J 21 ,, Lawson and Phil-

lips.

Do. Pat-melting, alkali ma-
king.

Deb. 21 „ Crossfield Warrington Alkali making.
May 16 „ Vickers and Son - Manchester Bone-boiling, size ma-

king, manufacture
of artificial manure
and sulphuric acid,

&c.
„ 30 „ Maguire - Salford Tar distilling, manufac-

ture of cart grease and
sulphate of ammonia.

’5 55 55 Thom & Co. Pendleton Pat-melting.
June 1 „ Watson & Co. Leeds Pat-melting, tripe boil-

ing, &c.
„ 15 „ Duckworth Salford.

Nov. 16 „ Cook Bow Bridge Pat-melting.

» 21 „ J. Knight and Sons St. George’s - in -

the-East.

Pat-melting, and candle
making.

Jan. 10, 1877 Doudney & Co. - Portsmouth Pat-melting.

Pat-meltmg, purification

of paraffin, distillation

of palm oil.

Mar. 6 „ Price & Co.
!

1

Battersea -

The materials now used generally in soap-making are a caustic lye of
soda or potash, and various animal or vegetable fats or oils. The soda
lye is made from soda ash (a crude calcined carbonate of soda, manu-
factured at the alkali works chiefly in the North of England and in Scot-
land,) by means of quicklime. Potash lye is similarly made by the action

of lime upon dissolved crude carbonate of potash. The animal fats

employed are chiefly tallow, either imported from abroad, e.ff., from
Russia, Norway, Canada, Australia, South America, &c., or manufac-
tured at home by rendering butchers’ fat or kitchen stuff. Fat produced
by the boiling of bones and from the skimming of glue pans and other
kinds of refuse fat from different trade processes are also used. What is

known as ship’s fat, also used by some soap-boilers, is fat which has

been rendered by ships’ cooks, during voyages, from the refuse fat of the
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food consumed oil board. Fish oils are used for the manufacture of
some kinds of soft soap. The vegetable fats or oils used are principally
palm oil, cocoa-nut oil (both solid substances), and cotton seed oil.
Fosin or colophony, which is not properly a fat, but is capable of com-
bining 'with alkalies, is also used. £50 also are some other materials such
as silicate of soda, which need not be specially enumerated.
The fats and oils used in soap-making are, chemically, compounds of a

fatty acid, steaiic, margaiic, oleic, palmitic, cocinic, &c., as the case may
be, with glycerine as a base

j
and saponification chemically consists in

causing the combination of these acids with soda or potash, the glycerine
being eliminated. When these fatty acids are combined with soda they
form a “ hard ” soap, and when with potash a “ soft ” soap.
The process of rendering the alkali caustic by the use of lime is one

which can by no possibility create nuisance, so that I need not describe
it. But some soap-makers manufacture their own soda ash from salt
cake which they purchase or bring from other works, even when they
do not manufacture the salt cake on the premises. Crossfields of War-
rington, Thomas & Co. of Bristol, and Lawson and Phillips of Bristol,
do this.

The hard soaps made in this country are prepared from the various
solid fats mentioned, and are of different kinds according to the use
to which they are to be applied. The two most ordinary varieties are
known as “ yellow ” and “ mottled ” soap. The use of rosin previously
powdered is confined to the manufacture of yellow soap.
Seme soap boilers themselves render the butchers’ fat or kitchen

stuff, the tallow from which they are about to use at their works
;
and

some being bone-boilers also, manufacture the bone fat that they require.
Others neither render fat nor boil bones, but use only such materials
as arrive at their works in casks. The coarser kinds of fat, such as
that made from kitchen stuff, ship’s fat, &c., are used only, or almost
only for the manufacture of the more impure (mottled) kind of soap.
Legitimate mottling of soap results from the irregular diffusion through
the mass of more or less oxide or sulphide of iron and of some little of
the impurities of the fat. There is, however, another kind of mottling
(very readily distinguishable) due to an artificial colouring material
introduced into the soap.

At some works the tallow, palm oil, or cocoa-nut oil used are dug
with a spade out of the casks and thrown at once into the boiling pans ;

and at all works this is the mode in which ship’s fat and rendered
kitchen stuff is extracted from the casks. But in many large works
it is now the practice to extract tallow and other solid fats from the
casks by a process of steaming. The cask is laid upon its side and
supported in this position, with the bung-hole downwards, over a tank,

and a jet of steam is thrown in at the bung-hole. The fat as it melts
runs out into the tank, from which it is pumped up into the boiling pans.

Palm oil is usually bleached before being used for soap-making. The
methods of doing this which I have seen in use are: 1. The warming
of the oil with bichromate of potash and sulphuric acid. 2. The raising

of the oil in a strong iron cylinder heated by a fire beneath to a tem-
perature of about 480° Fahr. ; and 3. The heating of the oil in an open
tank to about 200° Fahr. by means of close steam, and then blowing
cold air through it by means of a fan or blower.

The boiling pans are large iron pans set in brickwork and capable of

making at one time many tons of soap. The following description of

the process of soap boiling given by Professor Church* is so concise that

* British Manufacturing Industries. London: Stanford, 187 G.
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I do not hesitate to quote it here :
—“Some of the oil or fat, or mixture

“ oi such matters, is first put into the pan, then some weak caustic lye
“ (sp. gr. 1 ’Oo^to 1 ’08) is added, the mixture being agitated and gently
“ warmed at first, further quantities of lye, of increasing strength,
(k being added from time to time, and the heating continued until a
“ kind ot emulsion is formed, then fat (and rosin in making yellow
u soap), and then more lye is added from time to time, Avhile the boiling
“

is continued until the proper quantities and proportions of each have
“ been introduced, and the saponification, or action of the alkali upon
c< the fat, is complete. Precautions against excessive frothing and
“ boiling over have to be taken, while the completion of the change
“ must be ascertained by the occasional withdrawal and examination of
“ small samples from the pan. The next step of the process is the
“ separation of the soap from the mass of the liquor, a separation or
“ parting which is commonly made by the addition of about 10 lbs. of
tl common salt to every 100 lbs. of fatty matter employed. Soap being
“ insoluble in strong saline solutions separates in a nearly dry and pure
“ condition, floating to the top of the liquor. The layer of soap may
“ be drawn off, still melted or fused, at this stage of the operation, and
“ separates further into a clear portion and a mottled portion

; or the
“ more usual plan may be adopted, of running off the spent watery
“ and saline liquor below, leaving the soap in the pan to be afterwards
“ treated in the following way. To the soap is added more lye, and the
“ whole is once more heated, then the mixture is allowed to settle for
“ some hours. Next the liquor is run off to be used in the next charge,
“ while the soap, which now contains more water than before and a
“ slight excess of alkali, is cast in iron frames and moulds, and when
“ cold cut into blocks or bars by means of wires.” Soap boiling is noAv
usually effected by means of steam, either “free,” i.e., thrown directly

into the pan, or “ close,” i.e., led through a coil of pipe within the pan.
At some works I have visited the first part of the boiling is effected by
free steam, and the latter part by means of a fire beneath the pan.

“ Soft soap ” is made by boiling with potash lye various kinds of
fish oil, seal or whale oil, rape, linseed, or cotton seed oil, a little tallow

being sometimes added to produce a speckled appearance in the finished

product. Two or more of these several oils are sometimes used together,

the price governing very much the kind of oil used at any particular

time. The process is up to a certain point not dissimilar to that for

hard soap. A lye of only moderate concentration is used first, and a
sort of emulsion is formed which gradually loses its opacity and becomes
more viscous. Excess of foaming is prevented by beating down the
foam as it rises. More and stronger lye is then added until the soap

remains transparent and viscous when cold. The whole is then boiled

to expel excess of water, the material being constantly stirred. The
soap, not being, like hard soap, separated by means of salt, contains

when finished all the materials used in making it, in one form or another,

except so much of the water as has been boiled off.

Prior to the time (about forty years ago) when British alkali came to

supersede commonly the use of kelp or barilla (prepared by the lixivia-

tion of the products of combustion of certain kinds of sea wrack)
the manufacture of hard soap was a very offensive process and used to

give rise to much external nuisance. The waste liquors were especially

disagreeable and it was .customary to boil them down again for the

recovery of the salts they contained and the production of “ soapers’

salts,” and subsequently for making “ black ash ” by heating with

lime and sawdust. This process was very offensive, it is said, from the

evolution of sulphuretted hydrogen. But, since the use of British
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alUl, all this offensively has been got ml of, and soap-making is now o„ Effluviumearned on in many places without creating nuisance at all, or with the Nuisances,$
production of very much less offensive effluvia than was formerly the

Dr* BallanL

case. Under existing circumstances the waste liquors are inoffensive
and can safely be run off into town drains. Nevertheless, it still some-
times happens that offensive effluvia from soap works are complained of
by persons residing in their immediate vicinity.
The sources of offensive effluvia may be one or more of the following •—
1. The rendering of butchers’ fat or kitchen stuff on the premises

*

2. The melting of strong-smelling fats or tallows out of the casks by
steam. Foreign tallows vary much in their odour, partly on account
oi their source, and partly, perhaps, on account of differences in themode of their production. Some have a very disagreeable odour and
the vapours proceeding from their melting out are also very offensive
To some persons the smell proceeding from the melting out of palm oil
or cocoanut oil is more or less disagreeable.

3. The bleaching of palm oil gives rise to the evolution of the irritating
offensive vapours of acrolein, which where only small quantities of oil
are dealt with may produce

_

little or no annoyance, but which when
laigc bulks of oil are dealt with may give rise to decided nuisance.

4. TV heu fats which have an offensive odour, such as fish oil, are used,
the vapours from the boiling pans may be very offensive and <>ive
occasion for complaints from persons residing near the works, who may
be annoyed by the entrance of the offensive effluvia into their houses.
One fat of this character is what is known as “ ship’s fat.” When
obtained from vessels which make only short voyages this fat is received
at the works in a fresher and much less offensive condition than when
it is obtained from vessels which make long voyages. In the latter
case the fat has more or less ofa bilge-water odour, smelling' in fact more
or less strongly of sulphuretted hydrogen, especially the fat in the lower
parts of the casks

;
and when such fat is thrown into the pans and

melted in the process of conversion into soap, the vapours are distinctly
offensive. When sweet flits are used the vapours from the boiling pro-
cesses are not offensive (some people call them aromatic and refreshing)

;
hut however this may be, it is not agreeable to be constantly exposed to

The soap being made, the after processes are inoffensive.

_

Urn only other probable source of nuisance at soap-works is the dealing
with the tank-waste when soda ash is manufactured on the premises.
The character of this nuisance will vary with the mode of dealing with
this substance. ( See “ Alkali Making.”)

I am not aware of any instance in which the effluvium nuisances from
the actual process of soap making have been accused of producing injury
to health.

The remedies for the effluvium nuisances arising from soap works are
as follows:—

1 '

1. The remedies against the nuisances proceeding from the rendering Modes of pre
processes have been considered in the section on fat-making. venting

2. The nuisance arising frem the melting out of offensive tallow, &c.
lmi!*ances -

by steam, may be prevented by covering the whole space occupied by the
receiving tanks, and the casks supported over them, with an iron cover
capable of being raised or let fall by means of pulleys above, or by
performing the operation within a close chamber. A pipe may be
carried from the cover or chamber to the ashpit of a lire, or a fan may
be used to draw off the vapours, when they may be dealt with either by
a process of condensation or by passing them through a fire. For the
purpose of condensation any one of the arrangements described in the
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section on fat-melting may be adopted. The sort of boxing up above
mentioned may be seen in operation at the soap works of Anderson and
Cattley in Southwark, and Thomas & Co. in Bristol. The former have
a communication between the exterior of the cover or closet (wooden)
and the chimney shaft. At the latter works there is no such communi-
cation, but, the cover being of iron, the action of the cold air upon the

outside probably causes the condensation of some of the vapours
within. The iron cover at these works, resembling a large dish cover,

dips at its lower edge all round in a shallow channel containing water,
which thus forms a water lute. There would be no difficulty with such
an arrangement as this (were it requisite) in facilitating the condensa-
tion by causing a spray of cold water to fall upon the outside of the

cover.

3. The remedies applicable to the offensive vapour proceeding from
the bleaching of palm oil will be described when the subject of refining

and bleaching oils, and the manufacture of palmitic acid, comes under
consideration. It may suffice to say here that the principles of the

remedies lie in drawing off the vapours, and either passing them through
a fire or condensing them by the agency of water.

4. Offensive vapours from the actual process of soap boiling are

best dealt with on the plan adopted by Watson & Co. of Leeds. At
these works all the boiling pans are covered over more than half their

extent by wooden covers, from the back part of which a pipe conveys

the vapour to a main pipe or channel leading to one of the boiler fires,

where they are discharged into the mouth of the ashpit by means of an

adaptation provided for the purpose. A fan, interposed in the course

of the main channel, serves to draw off the vapours in such a way that

none of them escape into the works.

The remedies for the nuisances arising from the dealing with the tank

waste of alkali making will be treated of, when the subject of alkali

making comes under consideration.

The Manufacture of Articles of Commerce from Blood.

Establishments visited.

Date.

/—

'

Name. Locality.
Other Businesses or
Processes conjoined.

Nov. 5, 1875 Smith Islington.

55 55 55
- Hyland Do.

Jan. 5, 1876 Hales South Bermondsey.

Feb. 23 „ Ilempleman Stratford.

April 26 „ King Sneatou, Notting-

ham.

May 17 „ Walshe Manchester Cor-

poration abattoir.

Manure making.

Howarth - Manchester.

55 55 55 Smith and Forrest Do. - Distillation of tar and
resin.

55 55 55
Laing & Co. Do. Manufacture of British

gum and starch.

J, “*' » ? - Boy and Barrel

Yard, Leeds.

Slaughtering.

Oct. 4 „ Lewis & Co., or

Gall.

Glasgow.

Nov. 15 „ Youltier - Croydon abattoir.

55 24 55 Do. Bermondsey. V

Manure making.Jan. 31, 1877 Coles Near Caine

Feb. 2 ,,
Ttiley

King
Plymouth.

5 Bristol.

Mar. 28 „ W. & C. Forrest - Brediland, Paisley Gut scraping.
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Blood collected in slaughter-houses is dealt with differently in different On Effluvium-

parts of the country, in preparation for different technical uses. It will
be convenient, although not, perhaps, strictly orderly, to treat of all the
processes to which it is subjected in the same section.

Preparation of Bloodfor use by Turkey-red Dyers. Preparation oj
Bloodfor
Turkey-red
Dyers.

At some places in the north and north-west of the country, I found
that the blood, before it left the slaughter-houses, was beaten or stirred

with a bundle of twigs to remove the fibrin. This was the practice I
found at Hereford, and there I was informed that the defibrinated blood
was purchased by cider merchants, probably for some clarifying purpose.
At Glasgow where the blood at the public abattoirs is similarly defibri- Process observed

nated, the blood after having been thus treated is purchased for an at Glasgow,

establishment where it is prepared for use by Turkey-red dyers. The
object of the process carried on at these works appears to be to bring the
liquid blood to a uniform consistence, and to a definite strength by
judicious dilution with water. The building in which the operations are
conducted is a long shed or roofed building open only at one end (that
furthest from the part where the principal operations are conducted).
At the furthest end of the shed is situated a large tank, the top or cover
of which forms a platform on to which the casks containing the blood are
first of all hoisted. In this platform are trap doors leading to the tank
below. Over one opening in the platform there is placed an inclined
metal strainer into which the blood is first emptied directly from the
cask. The more liquid part of the blood runs through into the tank
beneath, while all portions of loose clot in the contents of the cask are
arrested. This loose clot is collected in a tub, and, when a sufficient

quantity of it has been collected, it is rubbed or broken down with
water in a sort of mill or comminuting machine and run through the
strainer into the tank. A sufficiency of water is mixed with the
contents of the tank, which are then run off by a tap below into casks
for sale. The floor below, on which these casks are placed to be filled, is

paved, and underneath the pavement is a kind of cesspit or receiver partly

open for collecting such of the prepared blood as may be spilt. The
blood as it arrives in the casks and as given out from the works is com-
monly in a state of commencing or advanced putrefaction, and stinks

horribly.

At one time, as I am informed by Dr. Bussell, the Health Officer of Effluvium

Glasgow, these works were a source of much trouble to the authorities
mimiiceb -

on account of the effluvium nuisances proceeding from them. The stink

was a subject of serious complaint at a distance as great as 150 yards,

and it is still complained of occasionally. Besides the ordinary functional

disturbances of liausea, loss of appetite, &c. produced by the noxious
effluvia, I met with one person who assured me that exposure to them
produced in him on several occasions attacks of diarrhoea which lasted

for some hours. He very distinctly referred these attacks to the opera-

tion of the foul effluvia which entered his house from these works.
Improvements with a view to lessen the nuisance have been in great jio to of

measure effectual. Near the part of the works where the processes are SSiJSXs?
of

chiefly conducted, and again between this part and the entrance, a wide
pipe has been laid along the roof, where the pipe opens downwards by a
funnel-shaped aperture. This pipe leads to the ashpit of a furnace fire,

provided for this sole purpose, having a chimney shaft about 100 ft. high,

and a fan is provided in the course of the pipe to draw the air out of

the works and to drive it through the fire. The efficiency of the

arrangement

E 1400.

would of course greatly depend upon the carefulness

ii
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exercised in keeping up the fire; but at the time of my visit it was duly
alight, and the fan was acting so efficiently that, no offensive smell was
perceptible within the building, except at the part where the principal
operation was being carried on, and none outside.

Ike Manufacture of Blood-Albumen.

Phis trade consists in the separation of the serum from blood-clot,
and the drying of the former into transparent flakes of a reddish yellow
colour, but varying in depth of colour according to the quality of the
serum from which they are made. It is a trade which I believe has
only risen up within the last quarter of a century. At the present
time it is pretty extensively carried on in many places. Two firms
alone, viz., that of King & Co. and that of Smith and Forrest, have each
of them establishments in many of the large towns in the kingdom.

Blood-clot is absolutely worthless for the purposes of this trade, if it
be not fresh. 1 he more recently the blood has coagulated the
more valuable it is for albumen making. Hence the blood-albumen
makers make arrangements for the speedy collection of blood from
butchers and town abattoirs, and it is dealt with immediately on its
arrival at the works. Sometimes the first process, that of “ separation

”

of the serum from the clot, is carried on in some part of a public abattoir.
Ibis is the case at Deptford, Croydon, Glasgow, &c. The serum is, in
such cases, sent away in casks to the establishments where it is dried.
The blood arrives in the shallow iron vessels in which it is caught

from the slaughtered animals, or in casks. The clot is immediately taken
out and carefully sliced (when it arrives in shallow vessels it is sliced
before removal from them,) and the slides are arranged upon iron strainers,
each with a pan beneath to receive the serum which flows out as the
clot continues to contract spontaneously. The season of the year
governs the time during which this draining is prolonged. In the
summer it is continued for about 12 hours, but in the winter for 18 or
24 hours. Ihe strainers, each with its pan beneath, are arranged on
racks in a building which is so constructed as to be kept as cool as
possible. It is also important that the building should be in such a
locality as to be free from vibration caused by the passage of heavy
vehicles or railway trains. From the pans the serum is, in the best
works, transferred into a settling tank, where it remains about two
days, until all the red colouring matter, &c. which may be in suspension
have been deposited. At some works, where an inferior article is made,
the highly-coloured serum which comes with the clot in the casks is

dried, and, after the clot has been drained, it is put into a cask from
which the head has been taken out to separate in bulk still further, and
the dark serum which exudes is run off for use.

The serum is then transferred into a series of shallow iron trays,

which are arranged upon racks in a chamber heated with steam pipes to
a temperature of about 120°.

When it is quite dry and brittle, the albumen is scraped from the trays
and taken to the warehouse to be sorted and packed.
The waste clot usually is sent away either to the manure maker or to

the blood driers, but is sometimes dealt with on the spot.

The well-known faint odour of blood always pervades an establish-
ment of this kind, and is especially marked in the drying chamber, but
it does not pass beyond it in any such way as to cause a nuisance, unless
the manufactory be very badly conducted. Still from time to time
such an establishment has become a nuisance. When I was Health
Officer in Islington I had, on more than one occasion, to deal with
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establishments of the kind, on account of repeated complaints of nui-
sances from them. Similar proceedings, I am informed, have been
round necessary elsewhere.

I myself have observed no ill effects upon health occasioned by the
effluvia, nor have 1 heard of any produced elsewhere.
The two ordinary sources of nuisance from blood-albumen works

consist :

—

1. In the effluvia of putrid blood arising from the exhausted clots
retained on the premises prior to removal.

2. In the geneial disagreeable faint smell proceeding from the yard
and premises, especially when due cleanliness is not observed.

3. In effluvia from other and further processes, such as blood boilin^
or blood-manure making, carried on upon the premises.

Li one instance,, in my experience, complaints were made of an
establishment m Islington, the cause of the nuisance beino- the evolution
of ammonia in the drying process. This was a good many years ago •

anti I found it resulted from the use of an ammoninret of copper, which
at. that time was added to the serum before drying. I visited this
establishment again during this inquiry, and was informed that the use
of the ammomuret had long been discontinued, no advantage having
resulted from it.

°

As to the remedies for nuisances :

—

1. It is a practice in some works to throw the exhausted clot into a
clot-bin where it is left until removal. But now, in the best works, the
clots are at once put into moderately sized casks, through a sufficiently
large opening at one end, which, when the cask is full, is closely fastened
down with a cover secured by screws.

2. Such works as these require to be conducted in a very cleanly
mannei . The yard should be well paved with stone, set so that no
v atei .may lodge upon it, and so that any offensive liquids that may
i each it may not form pools, but flow readily away to the drain inlet. It
should be kept at all times well swept up, and should he daily washed down
\\ it l water. The separation room and the room in which the clots are
s iced, when very near inhabited houses, should be closed in on all sides
and ventilated at the roofj as recommended for slaughter-houses, and they
should be .well and evenly paved. The best kind of pavement that 1
have seen m use for such a room was one of cement. Flagstones are apt
to crack or loosen, and. the pavement to become uneven and thus liable
to retain pools of liquid matters, or to the insinuation of these liquids
letween and beneath the stones. Nothing can he more objectionable
than a wooden floor, such as I have seen' in use at Leeds. 'The floors
should be frequently scrubbed and cleaned, all the vessels and imple-
ments used ought to be regularly cleansed, and the whole interior of the
buildings periodically lime-whited. The vapours from the drying cham-
bers should lie discharged at an elevation greater than that of adjoining
houses.

b J *

rhe Manufacture ofBlood or Blood-Clot into Manure.

The conversion of blood or blood clot into a blood manure is effected
by the use of an acid (which is almost invariably brown sulphuric acid),
and subsequent drying. In only one instance have I seen hydrochloric
acid used.

n 2
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2. At King’s
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The process will be best understood by describing what I observed at
two works in different places, in one of which fresh blood is used, and in
the other blood-clot from an albumen factory.

1 . At Cole’s blood-manure factory near Caine fresh blood is received
from the large bacon factories in Caine. It arrives in a large cask laid
upon its side on a framework upon wheels, and so arranged that the
hinderraost end can be tipped a little upwards. The cask contains about
three hogsheads of blood. On the upper side is a circular opening about
8 inches diameter, having a rim and gutta-percha washer on which an
iron plate or cover can be secured by means of screws. At the fore end
is a discharge opening about 4- inches diameter, and a short pipe fitted

with a slide valve. The blood is run in by the upper aperture. Oil
arrival at the works the contents, which at my visit were still warm, are
stirred through the same aperture with a stick, and then the slide valve
of the discharge pipe being raised the contents are run out into a
wooden tank, which they till to about two thirds of its capacity. Brown
sulphuric acid is then added and stirred with the blood until it coagulates
to the consistence of thick mud. The tank being open this stirring is

done by hand. The mixed material is then dug out and transferred to a
bin roughly constructed of boards or wattles, which allow liquid matters
to drain out and run over the floor of the works to sunken tanks pro-
vided for their reception. This liquid is used up in future operations.

The material is then dried spontaneously. To allow of this there are
erected outside the works, and at a height of about one foot from the
ground, wooden floors on which the material is spread out. They are
covered by a roofing which is capable of being moved from one part to

another of the framework which supports it above the floor
;
and there

are wooden .sides attached by hinges to the floor below, by means of

which the floor can be shut in all round, or at either end, as may be
requisite to meet varyiug conditions of the weather. The material dries

in about three or four days in summer, but takes longer to dry in the
winter. When dry, it is sold off or mixed into a manure with other

materials, such as scutch manure, the ashes of burned tan, or superphos-
phate made on the premises. The establishment is situated in a very
isolated spot far away from any dwellings. Formerly, that is to say,

until within the last six years, it was a very serious nuisance, complaints
of which were made by persons residing as far off as a mile from the

works, and by persons travelling along the high road. The cause of

the nuisance was the drying of the mixed material by artificial heat

upon a heated floor or kiln. When this was given up, and spontaneous
drying substituted, the nuisance ceased.

2. At King’s blood albumen works near Bristol, the blood-clot from
the works is converted on the premises into manure. On these premises

there is a building with louvred sides all round (formerly in use for glue-

making), and the floor of this covers a part of the open yard. The clot

is laid on the stones under the shed thus formed, brown sulphuric acid

is added to it, and the whole mixed together by hand. At the time of

my visit a large heap of the mixed material lay in this situation, where
it is left to coagulate throughout and to drain, the acid bloody-looking

liquid draining out passing across the yard to a drain inlet. After thus

lying in a heap for about a month the several portions of clot have

usually become sufficiently solidified throughout to permit of the material

being dried. This drying is effected, sometimes by spreading it on

a steam chest about 3 ft. square, and sometimes by spontaneous drying

upon the floor of the covered building, or on racks or nets within the
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building. The Medical Officer of Health tells me that serious complaints
of nuisances from these works have been made.
At Hyland’s blood albumen factory at Belle Isle some of the clot is

converted into a kind of manure by first comminuting it in a mill, and
then by hand labour mixing with it powdered alum in small quantities

at a time.

The mixing of blood with acid gives rise to a sickening vapour which
under ordinary circumstances may be a source of nuisance. The drying
process especially, if conducted by heat without due care and precaution,

is also liable to create a nuisance.

The mixing with acid should be conducted in a close vessel, the
vapour from which should be conducted through a fire, and the drying,

if effected by heat, should be carried out in the manner recommended
below.

Blood Drying and Blood Boiling.

The drying of blood-clot (the refuse of albumen makers) and of blood

in a condition unfit for use by albumen makers, is now commonly
effected apon a tiled floor heated by flues underneath, the floor being

protected by a roof of some kind, or situated within a building. In a

few instances, as for example at Walshe’s factory at the Manchester
abattoirs, the drying is effected by laying the clot upon a floor formed by
a steam chest. By the latter method, however, the blood is dried more
slowly than by the former. “ Blood boiling ” is a process now almost

obsolete ;
it appears for the most part to have been replaced by albumen

making and clot drying. Nevertheless I have seen it in operation in

two or three places. It is conducted either by throwing free steam into

the blood or by boiling the blood in a large pan furnished with a fire

beneath. The steam boiling may be seen in operation at Kempleman’s
manure works at Stratford, and at Hale’s small works near the South
Bermondsey railway station. The blood is first mixed with water and,

after boiling, the watery liquid is separated from the coagulated mass
first by straining and subsequently by pressure. The coagulated residue

is dried on a kiln heated by a fire beneath, or sold in the condition in

which it leaves the press. The only place at which I have seen blood

boiled in a pan by means of a fire beneath, has been at Forrest’s albumen
works near Paisley. The foreman told me that the blood was boiled

until it was nearly dry.

All these processes are necessarily offensive if the blood used be in

any degree putrified, and if due precautions be not used to arrest and

properly dispose of the offensive effluvia. The offensiveness is least

when the blood or blood-clot is fresh and when steam is used for boiling

and drying. It is apt to be very great, and the nuisance may be per-

ceptible at a long distance from the works, when fire heat is used for

boiling or for heating the drying floor. The offensiveness is then due

in great measure to the partial charring of the blood, either in the pan

or on the kiln, a result which it is nearly impossible to entirely provide

against. For this reason all processes of boiling and drying ought, in

populated localities, to be effected by steam heat, which is more readily

regulated than fire heat, and the steam and vapours shoidd be discharged

at a sufficient elevation. Moreover, to provide against occasional

nuisance in the event of putrid blood being dealt with, there should be

means of condensing the vapours that arise, and conducting such as fail

to be condensed through a fire.
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Scraping.

Gut-scraping, Gut-spinning, Preparation of Sausage Skins.

Establishments visited.

Dato. Name. Locality.
Other Businesses or
Processes conjoined.

Nov. 4, 1875 Link * Whitechapel.
» 3> 1 racoy - Belle Isle.

5> 55 V Edwards - - Do.
55 55 Neville - Tottenham.
Dec. 11 „ Potier - St. George’s South-

wark.
55 55 55 Curtis - Do.

Jan. 5, 1876 Ford Railway arches,

Rotherhithe.
June 14 „ Garner - Clayton, Manches-

ter.

?3 15 „
Aug. 16 „

Schlater - - Salford.

Spencer - - Cheltenham.
Dec. 4 ,, ? _ - Glasgow.
Jan. 11, 1877 Poulton - Kingston, Ports-

mouth.
„ 29 „ Day - Reading - Slaughtering, bacon

curing.

„ 30 „ Thomas Harris - Caine Do.
Feb. 6 „ C. Harris - - Do. Do.
Mar. 1 5 „ Coulson - - Cambridge Slaughtering.

» 28 „ W. C. Forrest Brediland, Paisley- Blood boiling and albu-

men making.

“ Gut-spinning ” is the twisting of prepared gut into cord of various
diameter for various purposes, i.e., for ordinary catgut, for use in
machinery, and lor fiddle-strings. Hence in different establishmeuts
articles of different fineness and coarseness are prepared, from the most
delicate fiddle-string to a thick catgut cable. Sometimes all these
varieties are made in the same establishment. The first operation,
however, in every instance is the “ gut- scraping.” For sausage skins
the manipulation of the gut ceases here.

The gut used for the above purposes is the small intestine of sheep
and hogs. It is said that the sheep's small intestine measures 25 to 30
yards, and the hog’s about 20 yards. The guts are collected from
butchers, and in some establishments they are received from the country,
or, packed with salt in barrels, from Ireland. In some establishments
dried guts previously scraped are received from abroad for further
manipulation. For fine purposes, such as the making of fiddle-strings,

only the best and freshest guts from the butcher can be used, but for

coarser purposes their condition as to freshness is less material, and
sometimes they arrive at the works in an offensive condition. The
scraping is more easily effected when the gut is not quite fresh.

The first operation in gut-scraping is to get rid of the contents of the

gut. For this purpose it is thrown into a tub of water, by which a man
sits, and passes the gut between his fingers into another tub of water,

pressing the contents along the cavity as he proceeds. In some works
water from a tap over which an end of the gut is slipped is run through
the gut. This is repeated several times until the gut is quite clean. At
Mr. T. Harris’ at Caine, the guts are then placed in brine for eight or

ten days, and then for three or four days in cold water.

The process of scraping is, in the larger establishments, performed by
women. A bench or table is provided, at which a woman sits and
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nim-scrapes the gut with a wedge-shaped piece oi‘ wood as she passes it o» Eiiiuv

along the table before her. In some places I have seen the back of a gui^mccsjjy

knife used for this purpose. By this process all the interior softer parts
' ' <irt '

are detached and pass along the gut to the end, where they are dis-

charged, the peritoneum of the gut, and probably a little of the muscular
layer, being alone left. It is again thrown into water.

The further treatment depends upon the use to which the scraped gut
is to be applied. When it is to be used for sausage skins, the scraped

guts are simply packed in barrels with salt. Such as are intended for

makin o- catgut or fiddle-strings are treated further.

In some establishments scraped guts are dried for exportation. They Spinning,

are stretched over frames, dried in a chamber artificially heated, and
then tied up iu bundles. Wheu dried guts are received they are soaked
in water to prepare them for spinning.

For making ordinary catgut no further preparation is needed than
sevfing together lengths of scraped gut with a needle and thread. They
then go to be spun by means of an ordinary spinning wheel. The
number of strands of gut spun into a cord varies with the thickness of

catgut required. Catgut of half an inch in thickness will have as

many as 700 strands of gut in it. When a length of catgut has been
spun, it is dried by stretching it over pegs and exposing it (protected iu

some way from the weather) in the open air. Before drying, however,
it is customary to bleach it by stretching it upon a frame and putting

it for about three days into a chamber where it is exposed to the action

of the fumes of burning sulphur.

The preparation of fiddle strings is a very delicate operation, and, for

the finest violin strings, requires the utmost care. The best

scraped guts alone are used, and such as have any flaw in

them are rejected. Each gut is treated separately. It is

put into a clean earthenware pan containing a weak solution

of carbonate of soda, and this solution is changed (a fresh

pan being used each time) twice a day for seven or eight

days, and, each time the gut is transferred, it is stripped

through the ringed part of a strip of copper bent into the

shape shown in the margin, the thumb being pressed upon
the gut as it is passed through. After this treatment it is

ready for spinning. The first strings of violins are made by

twisting together three, or better four, such prepared guts.

Gut-scraping establishments vary very much in character. My first character of

experience of the process of gut scraping was obtained many years establishments,

ago in a dirty little room at the end of a little blind court of small

houses at Belle Isle. This was a horrible little place, but I have
since seen worse. For instance, when I was at Salford, Dr. Tatham,
the Medical Officer of Health, took me to a place which had been

much complained of. it was a small, low, dilapidated, wooden shed

in a field, and close to an inhabited house and a roadway. The
paving, such as there was, consisted of some loose stones, and in

the cen Ire was a kind of well or cesspit, covered with some loose

boards. Part of the drainage from the floor ran into this pit, which
was the only Avater supply available, and part into a filthy little

pond just outside the door. The immediate surroundings, Avliere pigs

and fowls Avere kept, were also indescribably filthy. Only sausage

skins Avere prepared here. When I Avas at Bilston, the Health Officer

showed me the late site of a similar Avorkshop, the occupants of which
had recently removed after proceedings under the Public Health Act.

The work of sausage-skin making Avas carried on in a small Avashhouse

V
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in the yard at the rear of a pair of small houses in a side street. The
yard was closely built in. Next the door of this washhouse was a filthy

leaking cesspool privy. Happily all gut-scraping establishments are not
like those which 1 have attempted to describe; but many of those
devoted merely to the preparation of sausage skins, especially in large
towns, are of this miserable character. Between this class of establish-
ments, which are carried on by poor people, and the best kind of gut-
spinning establishments, in which a fair amount of capital has been
sunk, there are all grades.

Speaking generally of gut scraping and gut spinning establishments
(I except a very few, such as those I shall mention presently), they are
the most intolerable of nuisances wherever they may chance to be
located. Within the workshops the stench is inconceivably horrible

:

few persons unaccustomed to it could bear to remain for a single
minute in some scraping rooms that I have visited, and I myself have
sometimes had a difficulty to restrain vomiting and to carry on the
inquiries I was bent upon. The stench, after I have been in some of
them for 20 minutes or half-an-hour, has so pertinaciously attached
itself to my clothing and hair, that only repeated ablutions have removed
the odour from my hair, and my clothing has retained the stench for
days. It spreads from the workshop and yard all round the neighbour-
hood, and often gives rise to such loud complaints that local authorities
in some towns have insisted upon entire removal out of them. v

It would not be unreasonable to expect that where such putrid
animal effluvia as proceed from gut-scraping establishments, pervade a
neighbourhood, the public health in that neighbourhood would obviously
suffer from them. But the several health officers I have questioned
upon the subject have been unable to furnish me with any evidence,
either that septic diseases prevailed more in such neighbourhoods than
in other similarly peopled parts of their districts, or that there was more
general sickness, or that zymotic diseases prevailed more, or were more
fatal. It is quite possible (may I say probable ?) that the opinion they
gave me upon this point resulted from imperfect observation. But it is

very certain that there is no trade among all those I have inquired into,

which is more fruitful in inducing those minor and temporary distur-

bances of health which exposure to disgusting smells is apt to "produce.
There is no occasion for a person to be in any way delicate to predispose
him to this result.

The sources from which nuisance arises in such works as these are
too obvious, from the description which I have given of them, to require
enumeration. I need only say that they may arise either from the pre-
mises themselves in which the work is carried on, or from deposits
of refuse matters in inappropriate places or without due precautions
being taken to arrest the offensive effluvia arising from them. I may,
therefore, at once pass on to the mode in which I have, in some esta-

blishments, found these sources of nuisance more or less obviated.

Perhaps the most satisfactory course will be to describe some of the
larger works I have visited, commencing with one where the nuisance
was very considerable, and then giving a description of some works
where the nuisance has, I understand, been prevented.

The first establishment I shall describe is situated in a narrow street

of small houses in Whitechapel, and the entrance leads to a yard fdthy

and stinking. Water from the workshop was at the time of my visit

lying in pools in the yard, and scrapings from the guts were littered



about it; and there was an untrapped pipe drain opening, by which
the more liquid refuse might find its way into the public sewer.
The building, entered from the yard, consists of a ground floor and
an upper floor, the ground floor being devoted to the scraping depart-

ment, and the upper floor to the spinning and preparation of fiddle -

strings (a common arrangement in gut-spinning establishments). The
ground floor room was most horribly offensive. It was partly paved
and partly boarded, but both imperfectly, and was everywhere exces-

sively filthy from refuse matters long trodden in. The tubs and
plant in this part of the premises were as uncleansed as the premises
themselves, and the work was being performed without any proper
precautions or care not to spill or let fall refuse matter upon the

floor. The upper floor was cleaner, and the part where the guts
were being prepared for fiddle-strings presented nothing objectionable

beyond the all-prevading smell from the lower regions.

The next establishment I shall describe is that of Mr. Tracey, in

Belle Isle, Islington. Here, again, there are two floors, the lower
devoted to the scraping and the upper to the spinning and fiddle-string

preparation. The buildings were erected for the purposes of this trade

and all their arrangements have been directed accordingly. The yard
was well paved, well drained, and clean, and the ground floor of the

building was also well and evenly paved, clean, and free from litter.

All that was required was some scraping and lime-whiting of the walls

against which the scraping bench was situated. The offensiveness of

this room was comparatively trifling : but little work was going on at

the time of my visit. The upper floor was clean, tidy, and inoffensive.

There was no nuisance observable outside the premises. It would not

have been suspected by anyone that a gut-scraping establishment was
there.

But the most perfect establishment, in its arrangements, which I have
seen is that of Mr. Garner, at Clayton, Manchester. He formerly had
works at Levensholme, from which place he was compelled to remove,

it is said, on account of the nuisance they were to the neighbourhood.

A great outexy was made when it became known that he was about to

remove to Clayton, but, now that he is fully established there in his

new works, the health officer tells me that no nuisance whatever is

occasioned. He took me to the works with a view of showing them to

me as model works of the kind. No work was proceeding on the day

of my visit, but the arrangements of the workshops were clearly such

as to conduce to salubrity and avoidance of nuisance. At these works

all the workshops are upon the ground floor. The room devoted to the

scraping is very well paved, capacious, and very clean, both as respects

the walls, floor, and plant. Along the whole length of the shed, beneath

the paving, there is a drain to carry off the liquid refuse of the shop ; it

is about a foot diameter and communicates, at the further end of the

shop, directly with the ashpit of a boiler fire by means of an iron

facing over the mouth of the ashpit. Hence all the air for the fire is

derived from the drain. The drain openings in the shed are unti'apped,

and there is a good fall in the opposite direction to the fire towards the

town sewers, between which and the workshop is interposed a manhole

shaft, by which the drain can be arrived at outside the works, and
cleared, if this should be at any time necessary. There is an unlimited

supply of water from the neighbouring canal, so that a perpetual flow

of water through the drain is provided for. Mr. Garner says he finds

that, by this means, he can keep the atmosphere of the workshop com-

paratively sweet, air being drawn through it for the supply of the

On Effluvium-
Nuisances, by
Dr. Ballard.

Tracey’s
establishment in
Islington.

Garner’s
establishment at
Clayton.
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boiler lire by the untrapped drain openings, while the drain is kept
clear by a constant flow of water. The spinning and drying are con-
ducted under a long shed glazed at the sides along the whole length of

f>0 yards with sliding sashes, like a greenhouse, which are open in the
summer, but in winter and damp weather are closed, and then the shed
is artificially warmed for the drying of the catgut by a steam warming
pipe carried along both sides near the floor.

In none of my visits to works of this character have I seen any
deodorants applied to such raw gut as comes to establishments in an
offensive condition, or to such as has been left to soak until offensive for

the convenience of ready scraping, nor yet to the offensive refuse of

the process, for the purpose of destroying their bad odour. But that
the use of a chemical agent for the prevention of putrefaction in the
fresh guts is practicable, and practised successively in some establish-

ments in France, is shown by the following extract which I take from
M. de Freycinet’s report on Trade Sanitation,* the only work of the
kind that I am acquainted with :—j*

“ Le nettoyage ou separation de la membrane peritoneale dont une
partie seulemente a ete enlevee par le degraissage a l’abattoir, s’exeeute

ordinairement a la suite d’une fermentation putride qui constitue un des
details les plus repoussants de cette industrie. Cette maceration, dont
la duree varie de liuit jours a un mois selon la saison, a pour objet de
decomposer en partie la muqueuse et de la rendre moms adherente, aim
que les ouvriers puissent la detacher sans risque de nuire a la qualite

des boyaux. Quelques industriels commencent a adopter le procede
Labarraque, consistant a immerger les intestins dans une solution de
chlorure de soude, ce qui dispense de toute fermentation putride. La
fabrique de MM. Monnie'r et Dutripon, a Eysines (Gironde), remarquable
d’ailleurs par l’ordre et la proprete qui y regnent, marclie dans ces con-
ditions de-puis trois ans. Aujonrd’hui quelques heures suffisent pour
permettree d’effectuer le ratissage des boyaux.
The only place that I have visited in which an antiseptic solution is

used is Mr. Coulson’s sausage manufactory in Cambridge. Here it has

been the habit for some time past, on the suggestion of Dr. Anningson,
the Medical Officer of Health, to immerse the fresh guts for a few days

before scraping them in a weak solution of chloralum. Mr. Ooulson
tells me that while this practice has eventuated in doing away with all

nuisance, it has not injured the guts, nor rendered the scraping of them
in any way more difficult.

It follows from all that has preceded, that the essentials for carrying

on this trade in a manner devoid of nuisance are:— 1. A buildimj

* The title of the work is, “ Rapport sur l’Assainissement des Fabriques ou des
“ procedes d’industries insalubres en France, Angleterre et dans la Belgique et la

“ Prusse Rhenane, par M. Charles de Freycinet. Publie par ordre de son Excellence
“ M. le Ministre de l’Agriculture, du Commerce et des Travaux publiques. Paris :

“ Dunod, 1866.”

f I must, however, except Dr. Waller Lewis’ “ Report on the Laws and Ordon-
“ nances in force in France for the Regulation of Noxious Trades and Occupations.”

[Presented to both Houses of Parliament by command of Her Majesty.] 1855.
+ M. de Freycinet adds—“ Le conseil d’hygiene publique de la Gironde est tellc-

“ ment convaincu de la supeiiorite de cc procede, qu’il le rend maintenant obligatoire

“ Ainsi un arrete du juin 1864, relatif it la boyauderie de Madame Veuve Chretien,

“ porte la clause suivante : Art. 10. Lorsque les boyaux auront ete degraissds et
“ retournes, on emploiera du chlorure de soude a 12 ou 13 degrds a. dose de 1 ‘500

“ grammes dans deux ou trois seaux d’eau pour un tonneau renfermant les intestins

“ grcles do 50 bocufs.”
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specially erected or carefully adapted to the peculiarities of the trade, 0n Effluvium,
sufficiently spacious, and situated as far as practicable in a locality not Nuisances, by

closely built in. The chamber where any of the more offensive parts
*' 1 au*'

of the trade are conducted should have no direct communication with
other rooms. It should be lighted either from the sides or roof with
windows incapable of being opened, and ventilation should be provided
for independently. It appears to me that the best mode of managing
this would be to arrange for the drawing off of the foul air of the
chamber continuously, and conducting it through a fire, or first through
a screen ofwood charcoal and then through a fire, and that the air for
the supply of the room should be drawn from the outside through
screens, or properly arranged boxes, containing wood charcoal, duly
protected from wet and damp, and from time to time renewed, which
when the room was shut up at night would serve to arrest the passage
outwards of offensive effluvia. The inner walls to the height of about
6 feet, should be covered with some impervious material capable of being
washed, such as smooth cement or sheet zinc. 2. The floor should be
paved with an impervious paving, preferably jointless, and it should bo
properly sloped to a duly trapped drain gully. 3. There should be an
unrestricted supply of water. 4. Scrupulous cleanliness should be
observed in the conduct of the business. The floor should be kept
constantly sprinkled with some deodorant solution, such as of carbolic

acid or chloride of lime ; no unnecessary litter should be allowed, and
any that may be made should be frequently swept up, and, together
with refuse matters and scrapings, should be deposited, with the
addition of a deodorant, in appropriate vessels made of some impervious
material, such as galvanized iron, and covered with covers of like material
when not required to be open for use. At the close of each day’s work
the floor and walls to the height of the impervious portion should
be washed down with water containing some deodorant, and all tubs,

tables, benches, and utensils that have been in use should be similarly

cleansed. The inner walls and ceilings should be periodically lime-

whited. 5. All undried gut brought upon the premises should be
brought in closed impervious vessels, which should not be opened
except in the chamber where they are to be manipulated, and all refuse

matters should be removed from the premises daily in the closed vessels

in which they are deposited. Any gut which arrives in an offensive

condition should at once be placed in a deodorant solution
;
and

some antiseptic solution should (as appears to be practicable) be used
for the soaking even of fresh guts on their first arrival. 6. Great
care should be taken in dealing with the refuse matters after removal
from the premises. If deposited anywhere upon land the matters

should at once be covered over with a layer of fresh earth. At
Mr. T. Harris’ at Caine, where the nuisance from the deposit of refuse

in his farm premises was at one time intolerable at a distance of several

hundred yards, the nuisance has, without altering the position of the

deposit, been obviated. A wall of straw litter is made, enclosing a

space within which the refuse is thrown, and the offensive matter is

immediately covered up with dry earth and ashes : this building up of

the wall and deposit of refuse and earth is continued until a sufficient

mound is raised. When it becomes necessary to remove this as manure,
it is removed inoffensively. Such a stack as this should, however, be

protected from the rain.
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Establishments visited.

Dato.

l

Name. Locality.
Other Businesses or
Processes conjoined.

Nov. 5, 1875 Broach Belle Isle.

Dec. 11 „ Abel St. George’s South-
wark.

Stuff-melting.

33 33 33 Iloare Do. Do.
Jan. 5, 187G Torr Deptford - Manufacture of animal

charcoal and sulphate
of ammonia.

„ 11 „ Gabriel Scott Nursling, South-
ampton.

Manufacture of artificial

manure.

„ 21 „ G. Lockyer and
Sons.

Bristol Manufacture of animal
charcoal and 6ulpliate

of ammonia.
33 33 33

II. & T. Proctor - Bristol Manufacture of artificial

manure.
Feb. 23 „ Harris Stratford - Fat-melting.

33 33 33 Seaborne - Do. - Do.
„ 24 „ Hunt Bow Bridge Manufacture of artificial

manure.
Mar. 20 „ Morris and Griffin Wolverhampton - (Steaming), manufac-

ture of artificial

manure, and sulphuric

acid.

April 26 „ Walker Nottingham.

33 33 33 Hall Do. - Potted meat making,
size making.

May 13 „ Packard & Co. Bramford, Ipswich (Steaming), manufac-
ture of artificial

manure.
16 J, Vickers and Son - Manchester Manufacture of size,

soap, and manure, &c.

„ 17 „ S. Smith - Do. - Bone button making.
(Bone steaming), manure

making.
June 1 „ Phillips - Leeds

Nov. 16 „ E. Cook - Bow Bridge Fat - melting, soap
making.

Jan 10, 1877 ? - Near Portsmouth - Pig-keeping.

Feb. 13 „ Proctor and Hy-
land.

Birmingham Manufacture of artificial

manure.
Mar. 26 „ Burrell Newcastle-on-Tyne Do.

2833 33 J. Poynter and
Son.

Greenock - (Steaming), manufac-
ture of animal char-

coal and sulphate of

ammonia, manure
making, &c.

Butchers’ bones, bones of horses and domestic cattle, and domestic

refuse bones from the stores of what are called “ marine store dealers,”

are boiled in several kinds of establishments with a double object,

viz., 1st. For the extraction of the fat they contain
;

2nd. To pre-

pare the bones for further trade applications. Hence we find bones

boiled in establishments where nothing but bone-boiling is carried on,

or where only the rendering of butchers’ fat or kitchen stuff is con-

joined with it; in soap works, manure works, knackeries, manufac-

tories of bone buttons, &c., animal charcoal manufactories, dripping-

makers’ establishments, or establishments for size making, &c. In

some of these places any bones are boiled indiscriminately ;
in others



only bones of a selected kind are boiled. Equally varied is the On Effluvium-

extent to which the process is applied in different kinds of establish- Dr
li

Ballard
by

merits. In bone-boiling establishments par excellence 20 or 30 tons are
boiled in the course of a week. In some small establishments, where
selected bones are boiled in preparation for some special future appli-

tion of them, only a ton or two, perhaps, are boiled in the course of a
week. Hence, too, it arises that the mode of boiling and the duration
of the boiling differ in different establishments, and that in some a
process of steaming under pressure is preferred to one of boiling, as

on the whole more suitable.

Bones are not often boiled in the open air. The process is usually Process,

conducted under a shed or within a closed building. They are usually

boiled in large iron pans or boilers, or tanks
; sometimes quite open, at

other times provided with a lid. Ileat is applied either by a fire

beneath the pan or by perforated steam pipes introduced to the bottom
of the pan. The long bones of the larger animals which contain marrow
are first sawn through, usually with a circular revolving saw, so as to

separate the ends from the shank and to open the central cavity con-
taining the marrow. Sometimes the shanks are split witli a hatchet or

sawn along their whole length. Shorter bones and flat bones are

usually simply sawn across. When the boiling has been carried far

enough, and all the fat is believed to be extracted, the fat is skimmed
off.

Thus far the process is similar in all works where bones are boiled in

boilers or tanks. But the duration of the boiling is not always the
same. Where the object is merely to extract the fat from the bones and
to prepare them for bone-manure making, a few hours’ boiling suffices

;

but when there is in view the further object of making size from the

bones, the boiling is, with occasional additions of water as it boils away,
continued for four or five days and nights. The subsequent dealing

•with the boiled bones and liquor also varies with the object in view.
Thus at the ordinary bone-boiling establishments it is customary to

discharge the boiled bones into a brick chamber, which is termed the
“ bone-hole,” where they lie, and in time, become dry by a process of

spontaneous heating. They remain there until the bone-hole is filled

and requires emptying. The bone-hole is usually sufficiently capacious

to hold a week or ten days’ working, sometimes more. When bones are

boiled at manure works or at soap works it is common to dry them in a

chamber by the same process.

The best long bones are, after boiling, reserved for making bone
buttons and bone handles of various kinds

;
and to preserve their white

colour they are thrown into a tank of cold water as soon as they are

taken from the boiling pans.

At ordinary bone-boiling establishments the residual liquor, although
containing more or less gelatin, is run off into the drains. But in esta-

blishments where size is made, the gelatinous liquor, obtained by the

prolonged boiling, is drawn off by a tap from the lower part of the

boiler, and is subsequently boiled down to the requisite consistence,

either in the same or another similar boiler, from which it is usually

drawn off into casks for sale.

Bone-boiling, as ordinarily carried on in large bone-boiling establish- Effluvium-

inents, is often a cause of considerable annoyance to the neighbours.
nuisanc,es -

In small establishments where fresh butchers’ bones are used for makina-

dripping, or where heads of oxen arc used for making potted meat, and
the bones are subsequently boiled for size making, the nuisance is at its

minimum. But large establishments where several tons of bones are

boiled daily for subsequent use in manure making, or to obtain fat for



118

On Effluvium*
Nuisances, by
Dr. Dullard.

Sources of

nuisance.

Modes of pre-
venting
nuisances.

the manufacture of soap, have over and over again been made the

subject of complaints, and have required the interference of local

authorities for their regulation and amendment. The disagreeable smell

may extend for 100 yards or more around the works, according to the

direction of the wind.

The sources of nuisances from bone-boiling establishments may be

one or more of the following :

—

1st. The reception and retention on the premises, especially in the

open air, of stale or semi-putrid bones, such as are supplied from marine

store dealers, who purchase them in driblets from private houses in

London and other large towns, and themselves retain them until a

sufficient bulk has accumulated to render it worth while to send them
away.

2nd. The process of boiling. Where fresh bones from the butcher

are boiled, the steam which issues has merely a brothy odour, which,

although not nauseous, is sufficiently unpleasant, if pretty constant or if

it is frequently blown by the wind into the windows of adjoining

dwelling-houses. But when the bones are stale or putrid, a nauseous

character is added to the smell, which may then travel with the wind to

a considerable distance. This putridity of the bones arid vapour is

more likely to happen in the summer time than in the winter season,

and it is in hot weather that such a smell as this is least readily tolerated.

Similar steam is given off when the charge of boiled bones is removed

hot from the boiler.

3rd. But the principal source of nuisance is ordinary bone-boiling is

the effluvia from the bone-hole. When recently boiled bones are

heaped together the heat from superficial decomposition, and large

volumes of steam having a very offensive musty ammoniacal odour rise

from them. This steam fills the bone-hole or chamber to such an extent

that it stings the eyes and nostrils of a person entering it, when bones

have been lying there for a week or longer. The vapour escapes from

the roof, which is sometimes furnished with a skylight which is opened

to permit its escape, or from louvres provided for the same purpose. This

offensive effluvium travels farther, and is usually more seriously com-

plained of than that from the mere process of boiling.

4th. I heard of one small establishment where bones are boiled fdr

size, and subsequently thrown into cold water, which had in the sumfner

time been made the subject of complaint by the neighbours, on the

ground of the offensive smell issuing from a drain down which some

liquid from the works had been cast. It was found that the source of

the nuisance was the discharge into the drain of the cold water in which

the bones had been soaked or cooled, and which had been allowed to

stand until it had become putrid.

With the exception of the occasional production of the series of

temporary functional disturbances referred to in the introductory part

of this Report, such as nausea, loss of appetite, a sense of depression,

and headache, I have not been able to discover that any serious effect

upon health has been occasioned by exposure to the effluvia from bone-

boiling establishments.

As respects the mode of preventing or minimising the several

nuisances which may arise from hone-boiling works :

—

1st. The nuisance arising from the reception and storing of stale and

semi-putrid bones may be obviated by their transmission and storage

in tarred bags or other closed receptacles, and by their utilisation as

speedily after reception as may be ;
or if the bones are placed in a heap

in the works, they may be in great measure prevented from being a

nuisance by covering the heap with a tarpaulin.
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2nd. The steam from the boilers is a nuisance very much according
to the elevation at which it is discharged. When discharged at a
considerable height it rapidly diffuses itself, and does not usually fall to
the ground in a sufficiently dense form to create a nuisance. Hence,
where practicable, one mode of preventing this nuisance is to boil in a
closed boiler provided with a channel or flue to conduct the steam into
a sufficiently tall chimney shaft. At many of the works I have visited
the boiling, formerly effected by means of a fire under the pan, is now
effected by means of free steam, and it is said that the alteration has
resulted in a diminution of the nuisance. The best boiliim arrange-
ments I have seen are at Vickers’ soap and manure works^ at Miles
Platting, Manchester. Messrs. Vickers are very earnest, and take an
interest in endeavouring to carry on their offensive trade without
creating nuisance. At these works they make bone size, so that the
boiling of each charge is prolonged to four days and nights. The
following description of their plant and arrangements may therefore
be useful. The bones which they receive are principally from the
butchers, marine store dealers, and horse slaughterers. The bones first
undergo a rough crushing. The boilers consist of five square, covered,
wrought-iron vessels, each capable of boiling about 12 tons of bones at
one charge. They are arranged in a bank. Each boiler is provided at
the top with an opening in the cover, about 3 ft. diameter, which
opening during the boiling is closed by a door or cover. A sufficient
quantity of water is added to the bones, and the boiling is effected by
close steam. At the end of 15 hours’ continuous simmering the fat,
which by that time is extracted, is removed. The steam is shut off’

sufficient water is added to bring the fat which floats on the surface
to near the top of the boiler, and it is ladled out through the charging
opening. This removal of fat is repeated after a further six hours’
simmering, and then the boiling is commenced for the extraction of the
gelatine. When the boiling is completely finished, that is to say, after
three or four days and nights continuous boiling, the liquor is run out
by a pipe and tap from the lower part of the boiler into another similar
boiler at a lower level, heated in the same way, and here it is boiled
down to the required consistence for size. It is then run off by a pipe
into shallow iron vats, which are 8 or 10 inches deep, to cool and
gelatinise. This size, it is said, is that used by dyers, and for stiffening
calico goods. !S

To alum is used, since it would render the size, it is said,

unfit for the use to which it is to be applied. The charge of boiled
bones, after running off the liquor from the first boiler, is drawn out by
an opening in the side of the boiler, which during boiling is kept closely
fastened up by a door fitting accurately and secured by some clamps.
The steam from both the bone boilers and the size evaporating pan is

carried off by a wide pipe fitted to the cover of each, and communicating
with a flue which, after passing by the end of the flues from the steam
boilers, conducts it, together with the highly heated gases from these
flues into a chimney stack 210 feet high. The draught from this

chimney is sufficiently great to cause a strong in-draught into the
boilers whenever any of them are opened. The bones are drawn hot
from the boiler, and are conveyed to a bone shed in another part of the
premises. More or less disagreeable steam must be given off during
this part of the process

; but the sheds and buildings are very capacious
and lofty, so that any steam diffused through them from this cause is

well diluted before it reaches the outside atmosphere in the street. The
steam from the actual process of boiling, however, is thoroughly disposed
of. At these works about 80 tons of bones are boiled per week.
At Hunt’s bone works, at Bow Bridge, the boiling is effected by free
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steam in long; open tanks arranged in a lofty chamber, which is closed

up, and the vapours discharged into it are drawn off (as also from the
chamber where the boiled bones heat and dry and from all other parts of

the works) by means of a powerful fan, and are passed together with
the rest of the vapours, first, through a shower of water and then through
a fire, on their way for final discharge by a tall chimney shaft. This,
too, is very effectual, and moreover, obviates any nuisance from the dis-

charge and drying of the boiled bones.
In small establishments where a fire under the pan is used, and no

tall chimney is available, endeavours ore often made to lessen the

nuisance by covering the pan or boiler with a wooden cover, or close-

fitting hood, having a portion in front hinged so that it can be raised

for observation of the process, or for stirring the contents of the pan or

removing fat. From the space between the boiler and the cover or hood,
a flue conducts the steam into the ashpit of the fire beneath. The
ashpit is provided with a close fitting door, so that all the air required

by the fire must enter beneath the lid, pass over the surface of the contents

of the pan and carry the steam with it through the fire to the chimney.
This arrangement, which is similar to that described and figured as in

use for fat melting (Fig. 4, p. 95), sometimes answers the required

purpose pretty well, but the difficulty I have experienced with it in my
own former health officer’s district at Islington has been that of ensuring

its proper use. Unless the master’s eye is continually on his workmen,
they are apt to leave the ashpit door open to improve the draught (as

they fancy), or they allow the ashpit and the space in which the door
moves to become choked up with ashes, or they take or break off the

door altogether. Other dilapidations also readily occur and wholly
destroy the efficiency of the apparatus. This arrangement is too much
under the control of the workmen. Besides there is no provision

against nuisance when the charge of boiled bones is removed. At
Harris’ establishment at Stratford, where free steam is used, the boilers

are covered and the steam is drawn off by a fan to the boiler fires. As
a remedy for the nuisances sometimes arising, although only temporarily,

from the discharge of the hot boiled bones, it has occurred to me to

suggest that in some cases the bones might be left to cool in the pan for

a time before discharge, or that an extension of the practice (adopted in

the case of the best shank bones) of throwing them into cold water
might be practicable. But there may be practicable objections to both
these suggestions.

The practice of extracting the fat from bones by steaming instead of

boiling them is adopted at some works. While this is applicable to the

requirements of some establishments, as for instance, where the bones

are required subsequently for manure making, it is clearly not applicable

to all establishments where bones are now boiled, on account of the

condition to which the bones are reduced. This method is in use at

Morris and Griffin’s works (superphosphate works), at Wolverhampton,
and at Packard’s superphosphate works, Bramford, Ipswich. At Morris

and Griffin’s the steamer (Plate 8) consists of a strong iron cylinder 6 feet

long by 3 feet 6 inches in greatest width. The bones are introduced at

the top and removed at the bottom by hinged doors, which are closely fixed

down during the steaming. Superheated steam (about 286° Fahr.) is

thrown in, and in the course of 40 minutes all the fat is extracted. The
steam is then shut off, and the steam remaining in the boiler is let off into a

condensing chamber. Half an hour later the fat is drawn off by a tap at

the bottom of the cylinder. The door at the bottom of the cylinder is

opened and the bones are allowed to fall upon the paved floor below. As
the bones cool they are seen to be covered with a sort of varnish of gelatin.



They are much more brittle than bones boiled in the ordinary way, and
are more easily ground. They are in a condition to grind immediately,
so that the bone-hole or storing chamber is dispensed with. Several
obvious advantages attach to this process. At these works the cylinder
is capable of steaming at one charge 2 tons cwt. of bones, which
yield 87 or 88 lbs. of fat to the ton. This apparatus was the subject of
a patent by Mr. Fuller, of Morris and Griffin’s works (No. 893 March
29, 1865).

V ’

At Proctor and Ryland’s manure works in Birmingham a strong iron
cylinder is in use, in which the bones are first boiled with water by means
of free steam thrown in for the extraction of the fat, and subsequently
steamed for the extraction of gelatin. (Plate 9.) There are two such
cylinders, each capable of boiling at one time six or seven tons of bones
At the upper end of the cylinder is a short neck surrounding the charging
opening which is capable of being closed down with a close-fittin^
cover, and at this part the steam pipe which descends to the bottom
of the cylinder enters, and the waste steam pipe passes out. At the lower
part of the cylinder is a wooden false bottom to support the bones, and
opposite to it on one side a man-hole (with close-fitting door) by which
the boiled bones are finally removed. Entering at the side there is a pipe
by which cold water can be thrown in from a cistern above

; and at the
bottom there is a pipe for drawing off liquid matters. This pipe has
two branches with appropriate taps

; one branch leads to a drain and the
other to a tank. The bones are first boiled with water by the agency
of free steam ; when sufficiently boiled the steam is turned off and time
is given for the fat to separate, and then cold water is thrown in below
to raise the fat to the level of the charging opening, where it is run down
a Pjpe into a receiving vessel below. The water is then run off into the
drain, the top cover fastened down again, and the bones are steamed at
a pressure of about oO lbs. to the inch for extraction of gelatine. After
some hours the gelatine is run off into a tank and the bones are drawn
out by the man-hole near the bottom of the cylinder. All waste steam is
passed off by a pipe above, which after a long course through the works
(during which course some of the steam becomes condensed), dips some
18 inches into an underground tank of water—the same tank which will
be described (p. 170), and figured (Plate 16), in describing- the arrange-
ments^ for manure making on the same premises. The gelatine is used
for admixture with some kinds of manure. This arrangement obviates
all nuisance from the actual boiling and steaming; but the bones sub-
sequently removed to the bone shed heat and give off offensive vapour,
although apparently not so much as bones boiled in the ordinary way.
The bones are discharged in a friable condition, but not in so friable
a condition as from Fuller’s patent cylinder.

I have already described Mr. Dole’s arrangement under the head of
fat-melting (p. 92). The arrangements at Mr. Adams’ knackery, in
Birmingham, described and figured (Plate 6, p. 85) under the head
of “ Boiling of flesh, &c.,” is well adapted to some kinds of bone boiling.

3rd. In some smaller bone-boiling establishments I have seen attempts
made to obviate the bone-hole nuisance by carrying a pipe from the upper
part of the chamber into the chimney of the establishment ; but as in
none of these instances has the chimney been such as to cause a sufficient
draught, all such attempts have been failures. At Harris’s establish-
ment, at Stratford, the bone-hole is a close brick chamber from which
at the roof there is a channel leading to a fan which draws air through
the chamber, and sends it with the ammoniacal vapours through the
boiler fire. This appears to have been fairly successful. At Hunt’s bone
works, at Bow Bridge, where in former years the spontaneous heating of

R 1400.
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the boiled bones was a source of much nuisance, all nuisance Is now
obviated by the use of the fan and other arrangements already described,

by which the vapours are drawn from the chamber and condensed by
water or burned (see “Manure Making,” p. 162). At Broach’s establish-

ment at Belle Isle an attempt was made, when I was medical officer of

health in the district, to dispense with the bone-hole altogether, and to

dry the boiled bones by artificial heat. The attempt has proved so suc-

cessful that the method has been continued up to the present time. The
drying chamber is closed with the exception of two openings, each
about a foot square, in the wall at one end. It is provided with racks,

upon which the bones as they come from the boilers are spread. There
are coke fires placed on hearths near the middle of the chamber, but
there is no chimney. This chamber will dry two tons of bones at one
time, and the time occupied is 24 hours

;
three sacks of coke being con-

sumed in the process. It is said that the temperature of the chamber
can be raised to 160° or 200°. In the first part of the drying the

openings in the wall are left free for steam to escape, but they are sub-

sequently closed up. There is a make-sliift, experimental character

about this chamber which renders it open to improvement
;
but it is

effectual in preventing nuisance. I know of no establishment where a

similar method has been adopted.

4th. The remedy for any such source of nuisance as the fourth

referred to, is too obvious to require mentioning.

The Manufacture of Animal Charcoal and also of Sulphate
of Ammonia from Bones.

Establishments visited.

Date. Name. Locality.
Other Businesses or Processes

conjoined.

Jan. 5, 1876 Ton- Deptford Manufacture of sulphate of

ammonia, bone boiling.

21 ,, G. Lockyer and
Sons (two esta-

blishments).

Bristol Do.

Mar. 27, 1877 D. Arthur Greenock Knackery, manufacture of

artificial manure* flesh

and bone boiling.

» 28 ,, J. Poynter and
Son.

Manufacture of sulphuric

acid, sulphate of ammonia,
and artificial manure,
bone steaming, &c.

» 5 ) » G. J. MeFarlane - Brediland, Pais-

ley.

Manufacture of sulphate of

ammonia and artificial

manure.
May 14 „ T. Iladfield Pump - fields,

Liverpool.

Manufacture of sulphate of

ammonia.

So far as I have been able to ascertain, there are but few makers of

animal charcoal in this country. The three largest makers are G. Torr

at. Deptford, G. Lockyer and Sons at Bristol, and J. Poynter and Son at

Greenock, and there are one or two smaller makers
; all but one of those

whose works I have seen also manufacture sulphate of ammonia from

the residual condensed liquors. At all these works, then, there are

arrangements made, having for their object not only the production of

bone charcoal, but also the condensation and utilisation of the bye-pro-
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ductb more or less completely. On the Continent, as for example near
laris, I have seen bone charcoal made in a much rougher fashion
namely, by heating the bones in iron pots of due construction piled up in
a furnace. Under this arrangement such of the volatalised matters as
escape being burned pass off into the outer atmosphere by the furnace
chimney. I have seen nothing of the kind in this country, although it
is quite possible that this mode of manufacture may be practised some-
where. It cannot fail to be productive of considerable nuisance.
The processes carried on at animal charcoal works in this country, then,

include : 1. The boiling of the bones for the extraction of the fat, and
sometimes also of some gelatine or size. 2. The distillation of the bones
and their subsequent manipulation. 3. The condensation of the liquors
and the utilisation of them. 4. The collection and utilisation of the o-as
produced; and 5. Sometimes the manufacture of an artificial manure.
It will be convenient to consider the several processes in this order.

1. Bone boiling, or bone steaming, which is sometimes substituted for
the boiling, is conducted in one of the several modes already described
under the head of Bone boiling.” But at animal charcoal works it
is not requisite to dry the bones before distillation. The boiled or
steamed bones are at once wheeled into the retort house for distillation.

2. The distillation of the bones is effected in iron retorts resembling
very much those used in the distillation of coal for ordinary gas making.
They are arranged horizontally in banks in a retort house, and are
heated by tires beneath, the flames of which pass among them and raise
them to a red heat. I he open end of the retort projects a few inches
beyond the line of the brickwork, and is fitted with an iron disc or
cover, which, when the retort has been charged, is fastened and luted on.
From the projecting end of the retort an iron pipe, about 3 inches
diameter, conducts the vapours given off to the condensing apparatus.
The distillation is continued for many hours, since it is essential that
the bones shall be thoroughly charred. At some works an exhausting
engine is in use to assist the carrying off of the vapours. When the
bones are sufllciently burned the cover of the retort is removed, and the
charge is drawn by raking out the charcoal into iron vessels (some-
times placed upon low wheels), each of a capacity sufficient to contain
one charge. The charred bones nearest the opening not being fully
burned are first removed, laid upon the heap of boiled bones, quenched
with a little water, and subsequently returned to the retorts. The
raking out occupies two or three minutes. An iron cover is then laid
on the vessel, and luted round the edges so as to exclude the air. The
whole is in this condition transferred to some place outside the retort
house to become cold. When cold the charcoal is crushed to a coarse
powder, the dust sifted out for the manufacture of manure, and the coarse
part packed for sale to sugar refiners, &c.

3. The arrangements for condensation of the condensable part of
the volatile products of the distillation resemble in principle, and also
in the best works very much in detail also, those in use in gasworks for

the condensation of the condensable products of the distillation of coal.

Roughly, as two kinds of liquids, namely, tar and ammoniacal liquor,

are condensed in the condensing apparatus in coal distillation, so in

the distillation of bones two kinds of liquid are condensed, namely,
bone-oil* and ammoniacal liquor. Perhaps the most lucid mode of

* Bone oil is an exceedingly complex substance of a peculiarly disagreeable
odour. An elaborate investigation of it was made by Dr. Thomas Anderson who in

1848 published his results in the Transactions of the Royal Society of Edinburgh.
According to this observer, a piece of fir wood, moistened with hydrochloric acid and

i 2
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explaining the method of condensation will be first to describe that in

use at the most perfect works (so far as the prevention of nuisance is

concerned) that I have visited, namely, those of J. Poynter at

Greenock, and then to point out some modifications I have observed at

other works. Plate 10 is a plan of the apparatus in use at Mr. Poynter’s

works. The pipes ascending from the retorts to above the level of the

bank bend downwards, and dip into a wide iron pipe running hori-

zontally about a foot above the bank, and containing water. This
corresponds to the hydraulic main in ordinary gasworks, and in it the

first deposition of the condensable matter of the vapours takes place.

The vapours next pass by the pipes A A to a continuous condenser B
similar to that used in gasworks. It consists of a series of iron pipes

arranged in pairs communicating (like syphon pipes) above and opening
below into receivers or boxes, into which the condensed liquids fall, and
where they collect. These pipes are freely exposed to the cooling opera-

tion of the external air. From the Iasi of these pipes the gas, still

containing condensable vapours, is conducted through two coke scrub-

bers C C or cylinders packed with coke, through which is made to

trickle down from a box E above, either water or ammoniacal liquor

pumped up to it from K which is a well of such liquor below. The
well Iv receives ammoniacal liquor from the scrubbers, and the liquor is

thus made to circulate through the scrubbers until it has attained the

desired strength. The gas after being thus washed passes away by the

pipe D to be further dealt with elsewhere. The liquors (bone-oil, and
ammoniacal liquor) condensed in the continuous condenser are first

received from it in a deep narrow square vessej F, where the first

rough separation of the one from the other takes place, the bone-oil

coming to the top end and the ammoniacal liquor sinking to the bottom.

The liquids here are prevented from rising above a certain height by
an arrangement for drawing off these two products separately. The oil

is allowed to flow off at the surface by an inch pipe W to a tank or

barrel V sunk in the ground, while the liquor runs away by a wider

pipe G which is bent like a syphon and dips into the liquor below the

oil, the top of the syphon being at the same level as the pipe which
carries off the oil. This pipe conveys it into a receiver H. This am-
moniacal liquor still contains a large quantity of oil, and to separate

the latter more completely the liquor is next pumped through the pipe I

into a subsiding vessel M[ (in this instance a long cylindrical boiler),

having taps at one end, for drawing off the oil. The oil is from time to

time drawn off into the oil tank V, and the liquor is pumped out by
means of the pipe X which extends to the very bottom of the tauk

through the pipe L into the still X. But the oil in the tank V contains

ammonia which it is worth while to recover. It is, therefore, pumped
from V into another tank a placed above the receiver H, and steam is

thrown in by the perforated pipe b so as to wash out the ammonia. The
bottom of this tank falls in the centre, where the liquor deposited from

the steaming collects, and where it may be drawn up by the pipe c

either into a barrel d for conveyance to the still or into the receiver H.

The position of the pump by which all the pumping is performed is

shown at J.

At Torr’s works at Deptford the arrangements for condensation are in

most respects similar. There is a continuous condenser, but both before

held over the mouth of a vessel containing it rapidly acquires the dark reddish-purple

colour which is characteristic of the pyrrol of Kunge. Acid agitated with the oil

extract the bases it contains. Alkalies extract an acid oil and a considerable quantity

of hydrocyanic acid.
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the vapours enter it and also after leaving it they arc passed through On Effluvium-
washers or tanks containing water. There is no coke scrubber. The D^BaifV*
condensed matters from these condensers, washers, and the hydraulic

r’ ° '

main are collected in an underground tank provided with a pump, where
the separation of oil and liquor takes place, and from which, by raising
or depressing the pump, tar or liquor can be separately pumped up a°t

pleasure.
v

At G. Lockyer’s works at St. Philip’s Marsh, Bristol, there is no
continuous condenser, but the vapours are condensed by passing them
through a series of live washers or deep closed vessels cont,aining

&
water.

In the interior of each of these vessels is a projecting shelf beneath
which the vapours are introduced, and under which they have to travel
in contact with the water to escape at the upper part of the retort, round
the edge of the shelf, into the space above. In these tanks the oil
collects above, while the ammoniacal matters are taken up by the water
below, and each is run off separately at appropriate levels.
At Lockyer s works at Temple Back, Bristol, the arrangements for

condensation are similar, but here the vapours only pass through four
washers, and only two of these are shelved.

I propose to describe the utilisation of the oil and liquor presently.

}

At Mcl arlane’s works, which are small works at Brediland near
Paisley, the condensation arrangements are rough, and consist of a
continuous condenser of salt-glazed ware, from which the vapours are
passed into a small vessel containing water and sulphuric acid.
At D. Arthur’s works near Greenock, also small works, other busi-

nesses are conjoined with that of the manufacture of bone-black, the
principal of which are horse-slaughtering and manure making. There
is no hydraulic main. The oil and liquor are condensed by passing the
vapour through a worm condenser, and are then run into an open pan
where horseflesh is boiled for manure.

4. The gas which remains after all condensable matters have been
condensed is used either for lighting purposes, as at Torr’s and Poynter’s
works, or for burning as fuel in the boiler fires, as at Lockyer’s in St.
Philip’s Marsh, Bristol. In other works it is allowed to escape. When
used for lighting purposes it is purified from carbonic acid by passing
it through an ordinary gas lime purifier in its way to the gas-holder.

5. The utilisation of the char-dust and of the oil for the manufacture
of an artificial manure will be described when the subject of artificial

manure making is under consideration.
Lhe manufacture ofsulphate of ammonia from the ammoniacal liquor Manufacture of

is mostly effected as follows:— 1. The liquor is run into an open tank ammonfa
of

lined with lead, and brown sulphuric acid is run into it in a small stream
until it is saturated. During this process more or less bone oil, dis- The ordinary
solved in the liquor, separates and forms a scum upon the surface, the Process -

liquor rises in temperature, and watery vapours smelling strongly of the
oil is given off. 2. When saturated, the solution is transferred by
pumping (if the tank be sunk), or by running off (if it be raised), into
tanks or pans, where it is boiled down either by a fire beneath or by
dose steam. During this boiling large quantities of offensive steam
arise, and in part condense as an oily matter upon the inside walls of
the building, upon rafters, &c. The sulphate is scooped out with a
perforated scoop and set aside to drain. It is of a brown colour and
only fit for use in manure making.
At Poynter’s works at Greenock the method in use is far preferable Process at

to that which has been just described. The liquor which, under the
Pojute rs " 0:ks ‘

scrubbing arrangement in use, is strongly charged with ammonia, is

introduced into a still N and distilled by steam introduced by the pipe P,
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or tank Qand the vapours arc conducted through O into a lead-lined pan,

containing water mixed with sulphuric acid, which is supplied out of

an acid tank R from time to time as may be requisite to maintain

constant excess of acid. As the liquor in the pan becomes super-

saturated with sulphate, the salt which is then deposited at the bottom is

taken out with a perforated scoop and laid aside upon the tray 'I' to

drain ; the mother liquor draining from the salt runs into the tubs

U and U, from which it is returned to the saturator. It is less

coloured than any sulphate I have seen made in works where the ordinary

process is followed. The vapours given off in the process of saturation

are also less offensive at these works than at the other works I have

seen, and are not allowed to escape into the building. The saturator is

provided with a wooden cover having a sliding door which can be

opened for purposes of manipulation, and from the space between the

cover and the pan a pipe S conveys the vapours to a chimney shaft, the

pull from which causes a current of air to pass in at the door and

crevices of the cover and over the surface of the liquor.

The bone oil is variously dealt with. At some works it is put into

casks and taken away by persons who purchase it
;
or it is burned as

fuel, or mixed up with other matters in the manufacture of artificial

manure upon the premises. At Boynter s works a part of the oil is

used for manure making, but the greater part is pumped into an elevated

tank a, from which a small pipe e conducts it, as it is wanted, to the

boiler fire, into which it is blown as a spray by means of a jet of steam

conducted by the pipe f to g where it issues at right angles to the

opening of the pipe, at the furnace mouth. This arrangement for

burning the oil and thus economising fuel apparently answers its purpose

very well.

The effluvium nuisances arising from animal charcoal works depend

mainly upon the escape of the vapours of bone oil and ammonia, but

partly upon the associated processes, such as bone boiling and manure

makin". The odour of the bone oil and ammoniacal vapour is distinc-

tive and very offensive. It will travel under favouring circumstances

to Ion" distances : the inspector of nuisances at Bristol tells that

the nuisance from the works in that neighbourhood is sometimes per-

ceptible at a distance of one or even two miles from the works. I have

myself been strongly impressed with the odour at a distance of a full

half mile. Beyond the ordinary functional disturbances occasioned by

tlie impression made upon the senses by the offensiveness of the effluvia,

I have not, however, been able to discover that the effluvia have proved

injurious to the health of those exposed to them.

Omittin" further allusion here to the nuisances dependant upon the

process of bone boiling, manure making, &c., all of which will be con-

sidered in their proper places, and restricting myself to those which

arise from the processes of distillation and the making of sulphate of

ammonia, the following may be mentioned as the ordinary sources of

effluvium nuisances from such works as these :

—

An escape or leakage of offensive vapours from the retorts and

condensors may occur when the covering of the mouths of the

retorts is from any cause imperfect, or when there are dilapi-

dations of the condensing plant of a nature to permit escape.

Where a large number of retorts are connected with one

hydraulic main and condensing arrangement, and especially if

the "as has to overcome water pressure in the course of the con-

densation, such leakage is more likely to occur than under the

opposite circumstances, if the passage of the gas from the retorts

be not assisted by the use ol an exhausting engine.
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2. The drawing of tho charge. As soon as the retort mouth is

opened, and while the charge is being drawn, a gush of partly
ignited vapour arises into the retort house, and escapes from the
openings at the roof into the air outside.

3. The escape of pungent ammoniacal vapours from beneath the edges
of the covers of the coolers up to the time when they may be
effectually luted down.

4. The escape into the external atmosphere of the gas not fully
purified from its condensable constituents. This is most likely
to occur in works where the gas is not collected and utilized.

0. The evolution of bone oil vapour mixed with watery vapour
during the process of saturation of the ammoniacal liquor with
acid, and during the process of boiling down in the manufacture
of sulphate of ammonia.

6. Leakages about apparatus provided with the object of disposing of
such last-named vapours.

Nothing, but the exercise of great care, especially in details, will
prevent such works as these being a nuisance. Nevertheless, I am
satisfied that the nuisances are such as may be easily reduced to a
minimum, or prevented altogether

; and it is to the interest of tho
manufacturer thus to reduce them, since they represent a loss to him
commensurate with the annoyance to his neighbours.

1. It is most important that the provision for condensation shall not
be in defect of what ought to be provided for the number of retorts in
use at any one time. Where, from the mode of condensation used
or from any other cause, the flow of vapour is likely to be retarded, or
not to be sufficiently free, an exhausting or air pump arrangement should
be added to the apparatus. Of course it is essential that the lutings
shall be effectual, and that the plant shall be generally in such a
condition as to avoid leakages.

2. I have seen nowhere any means in use to prevent or lessen nui-
sance from the escape of vapour during the drawing of the charge. Mr.
John Thomson, now the manager of the Sankey sugar works at Earles-
town, in Lancashire, informs me, however, that when he was connected
with some works of this kind in Calcutta some years ago, he devised,
and had for many years in use there, an apparatus which greatly
expediated the process of emptying the retorts

;
and in this way he was

enabled to reduce the amount of vapour given off. This consisted of a
plate of iron one quarter of an inch thick, shaped so as to slip easily

into the retort, and fitted with a long iron handle. The lower edge of
the iron disc was made to fit the bottom of the retort, so that in pulling
it out it would scrape everything before it, but in other parts of its

circumference it was not made to fit the retort accurately. The handle
consisted of a strong iron rod, made especially strong at the further
end where it was turned up and rivited along the whole diameter of the
face of the disc. It was sufficiently long to reach from the disc. When
pushed up to the end of the retort, to the back of the retort door. Here
it was provided with an eye. The rod or handle was thus made to lie

within and along the whole length of the bottom of the retort. Before
charging the retort, the disc was pushed in until it was brought quite
to the f urther end

; the retort was then charged, shut up, and fired in

the usual way. The charge was drawn thus: immediately the door of

the retort was opened, the workman passed a hook at the end of a long
handle through the eye of the rod, and, with the assistance of another
workman, drew forward the disc which scraped out before it the whole
contents ol the retort into tho iron box provided to receive them. This
was the work of only a lew seconds ;

tho retort door was instantly

replaced, and a little soft clay was swept round the margin as luting.
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3. There should he no delay, as soon as a cooler is filled, in luting
down the cover. The ordinary practice is to put on the cover at once,
and then to wheel the cooler to the outside of the retort house before the
cover is luted down

; and I have seen a row of such coolers left to

stand outside for some time until it was convenient to the workmen to
lute them all down consecutively. I see no good reason why the luting
should not be done in the retort house immediately the cover is fixed in

its place.

4. The gas should never be allowed to escape into the atmosphere.
It should be collected in a gas holder, and utilized in some way.

5. Owing to the ready condensability both of watery ammoniacal
vapour and bone oil vapour, and the combustibility of the latter, there
can be no difficulty in preventing the nuisance that arises in the ordinary
process of saturation and boiling down. The tanks or pans might be
covered with an iron hood or cover capable of being partially raised or

opened when requisite, from which a pipe might lead to a worm con-
denser or other cooling apparatus, terminating in a close box or receiver,

from which another pipe should lead to a furnace fire, where the un-
condensed vapours may be consumed. But the first essential of nuisance
prevention is the previous thorough separation of the oil from the
liquor in the earlier stages of the work. The more free the liquor be
from admixture with oil, the less will be the nuisance, whatever method
of making sulphate may be adopted ; and too much pains cannot be
bestowed in effecting the separation perfectly. To the fact of such
pains being taken at Poynter’s works must be attributed, I think, much
of his success in preventing nuisance from this part of his work. But
in other respects his process is far preferable to the ordinary one,

although it might be improved, as it appears to me, by the substitution

for his saturation pan of the curtained saturator, now largely used in

works where gas liquor is used as the source of the ammonia, and by
condensing the vapours that issue, conducting such as are not condensable
through a fire, where they would be burned up.

6. It is scarcely necessary to say that leakage from dilapidations of
the plant, and in the flues and conduits for vapours ought not to be
permitted.

The
Re-burning or

Animal
Charcoal.

Establishments
visited.

The Re-burning (REvivmcATioN) of Animal Charcoal.

Establishments visited.

Date. Name. Locality. Other Businesses or
Processes conjoined.

Nov. 3, 1875 J. F. Brinjes - Whitechapel.

Dec. 18 „ British and Irish Sugar
Works.

Plymouth Sugar refining.

Jan. 12, 1876 Hills, Garton, & Co. Southampton - Manufacture of
“ Saccharum.”

„ 26 „ Wolff - Bristol Sugar refining.

Old Market Sugar-

house.

Do. Do.

„ 27 „ Finzel - Do. Do.
Feb. 17 „ The Sankey Sugar Co. - Earlstown,

Lancashire.
Do.

Mar. 26, 1877 Blair & Co. Greenock Do.

» Alex. Scott and Sons - Do. Do.
April 17 „ James Duncan - Victoria Docks Do.
May 14 „ Macfic and Sons Liverpool Do.
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The most important of the uses to which bone charcoal is applied in

the manufacturing arts is its use for the decolonisation of syrup in sugar
refineries. At these establishments a filtered solution of raw sugar is

passed through large vats or cylinders (kept warm by appropriate
means) containing bone charcoal in the crushed state described in the
last section. In passing through the charcoal the syrup parts with
colouring matters and some other matters also, such as gummy and
albuminous substances, saline matters, especially calcic salts, and pro-
bably also some acid matters, organic and inorganic, as well as some
of the sugar itself, which matters are retained by the char. Of
these matters the char can only take up a limited quantity, so that while
the earlier portions of syrup run through pass out absolutely colourless,

the subsequent portions pass out more or less coloured, the colouration
increasing gradually until the time arrives when the manufacturer finds

that the charcoal has ceased to purify the syrup sufficiently for any of
his purposes. This time usually arrives after about two days continued
use, at some works even within a much shorter time. But it has been
found that the purifying properties of the char may be restored by
reburning it. It is this process of reburning or revivification which I

am now about to describe.

Before the char is reburned it is necessary to wash it thoroughly to

recover from it as much as possible of the sugar it has retained. With
this object hot water is run through it, as it lies in the charcoal cistern,

this washing being continued so long as sugar is recoverable in sufficient

quantity to be of value to the manufacturer. The sweet water thus

obtained contains not only sugar but also some of the organic and saline

impurities which had been removed from the syrup. The water is

drained away, and the char is then ready to be taken out and reburned.

After draining, however, it still contains about 20 to 25 per cent, of

water, and is quite damp to the hand.

The practice of washing the char, after its removal from the cylinders,

with hydrochloric acid, with the object of taking out lime, appears, so

far as I have been able to learn, to be rarely adopted in this country.

But when the washing with hot water is performed too slowly the weak
saccharine solution which results is apt to acetify, and this produces a

similar result, which is recognised by the solution being opaque when it

is run off. I am informed that this acetification is more likely to occur

when the char has been in use for too long a time, and in old more
readily than in new char. New char will often give off liquors smelling

of sulphuretted hydrogen when the sugar refined is acid. Aceti-

fication will also occur under conditions of a sugar refinery which
are little understood, but over which the managers are said to have

no power of control. Also when imperfectly washed char, which
after draining may still retain sweet water, is allowed to stand for

some indefinite time before being reburned (not being reburped quickly

after washing), it is apt to ferment and acetify. This fermentation is

regarded as a benefit to the char, serving to open the char by

removing matters within its pores which mere washing will not remove.

It is mentioned in works upon the subject as one of the processes of

revivification, and is said to be practised in some British factories.

Sometimes the char is sent away from the premises to be reburned

elsewhere ;
but in nearly all instances it is reburned upon the refining

premises, a part of which is devoted to this process.

At all the works that I have visited I have found in use one of the

two kinds of reburning apparatus that I am about to describe, or some
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Reburners.

!• Ordinary pipe
kiln.

modification of them
; the modifications, however, not being, for the most

part, of a character to affect the subject matter of this report.
f; * ^ ie pipe or tubular kiln or reburner. Messrs. McLean and Angus

engineers of Greenock, have been good enough to furnish me with a
drawing of the ordinary form of this apparatus (Plate 11) which will
assist me in describing it. Each reburner consists of a series of 64 iron
pipes of the shape shown in the drawing, arranged in two banks or groups
of 32 each on either side of a central lire, the whole being raised upon
iron columns which being hollow are made to serve as flues. The flame
from the fire plays among these pipes, and its direction, &e. are regulated
by appropriate dampers. In the brickwork enclosing the pipes there is
opposite each group an iron plate A, with an arrangement for viewing
the state of ignition of the several rows of pipes. Beneath each of the
six rows into which the pipes are distributed is a narrow iron box
freely exposed to the air, and serving as a cooler for the reburned char.
A. slide valve at B permits the discharge into the cooler of the lower
portion of the contents of the pipes from time to time, the coolers
being emptied below upon the floor, or into appropriate vessels
nin in below them. The top of the kiln where the open ends of the
pipes appear as shown in the drawing, forms a stage or platform near
the roof of the building or shed where the apparatus stands. Upon
this platform the damp char is placed and heaped up, and there it

undeigoes some preliminary drying by evaporation. Whenever a
cooler is refilled the char sinks commensurately in the pipes correspond-
ing to it, and a workman upon the platform at once with a shovel
refills the pipes to the top. Whatever vapours are evolved from the
reburning escape from the top of the char pipes and pass out of the
building through openings in the roof.

Buchanan’s
reburner.

2. Revolving
cylinders.
Brinjes’
reburaer.

Buchanan’s reburner is a modification of the tubular reburner which,
while it is said to burn the char more equably, provides for the
collection of the vapours that are given off. Plate 12 shows those parts
of the apparatus which it is necessary here to describe. The tubes A
are arranged much in the same way as in the ordinary reburner. Each
pipe, however, is double, consisting of a wide external tube «, and a
narrower internal tube b, and the char, falling from a stage or plat-
form g above, occupies the space c between the two tubes. The
internal tube is provided with openings d in its circumference at
definite intervals, and these openings are protected from the ingress of
char by a louvre-like projecting plate, inclined downwards at an angle,
from the part of the tube immediately above them. The vapours given
off during the reburning pass through these openings into the interior
of the tube b which above opens, together with other tubes in the same
row, into a horizontal channel or flue e which conducts the vapours
away. The outer tube is made to revolve in its longitudinal axis
around the inner one. There is also a modification of the cooler / belowq
which need not be here described.

/ » «*• s-l

2. Revolving cylinders, of which perhaps the best is Brinjes’ patent
reburner. Mr. Brinjes has kindly furnished me with a drawing of this

apparatus (Plate 13) and with the following description of it. “ Fig. 1

“ represents a front elevation of the apparatus complete; fig. 2 is a
“ sectional elevation of the same

;
fig. 3 is a back elevation, and fig. 4

“ a sectional, plan thereof. A is the brick setting of the horizontal
“ retorts, B and C, each of which receives a circular reciprocating
“ or alternating motion of nearly one entire revolution on its longi-
“ tudinal axis. The upper retort acts as a drying chamber for preparing
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“ tlie charcoal for tho recarbonization which takes place in the lower on Effluvium-
“ retort ; and it is contained in a separate brick chamber of its own, i

Baijard
by

“ which is situated immediately above the roof of the furnace or fire

“ place D, the heat from which, after circulating round the lower
“ retort, enters the upper chambers through openings left for that
“ purpose in the roof of the furnace, and then acts upon tho upper
“ retort before passing off to the chimney. E E are passages provided
“ with dampers and leading to the main flue F below. The two
“ retorts are provided with a series of internal flanges, a a, at intervals
“ of about 6 or 8 inches, and ledges are formed between the flanges for
“ carrying up the charcoal as the retorts reciprocate. An opening is

“ made through each flange and all these openings are disposed in a
“ line with each other. In order to cause the charcoal to travel con-
“ tinuously aloug the retorts during the process of, recarbonizing, an
“ angled projection, somewhat after the form of a three-sided pyramid, b,

“ is cast inside the cylinder in each of the intervals or spaces between
“ the several internal rings or flanges, and exactly in the centre line

“ of the openings in those flanges. The two opposite sides of these

“ projections present reverse angles, both of which direct the charcoal
“ into the next interval or space on the partial rotation of the retort;
“ the upper retort is driven direct by a mangle-wheel and pinion
“ arrangement. G-, or other mechanical equivalent

; and this motion is

“ transmitted to the lower retort by means of the endless chain, H,
“ suspended from the rear end of the upper retort and passing under the
“ corresponding end of the lower retort. Both ends of the retorts are
“ supported upon anti-friction pulleys, c c, carried in the transverse
“ framing I, bolted to the main supporting column Iv K. The feeding
“ hopper L opens to a flue M, from which the charcoal is shovelled
“ when being supplied to the retorts, the feed being nicely adjusted by
“ means of the sliding door d, worked by a winch handle and screw
“ spindle. N is a sliding door, covering an opening in the inclined
“ side of the hopper for the purpose of inspecting the interior of the
“• retort

;
a spy-hole being also provided at O in the stationary front

“ cover P, of the lower retort, for the same purpose. The upper
“ retort discharges its contents into the conduit Q, which conducts it

“ to the lower retort, after traversing which it is discharged down the

“ pipe JR, into the closed box or receiver S. From this receiver it passes

“ through the cooler, which consists of a number of long narrow
“ passages, T, placed side by side, and having intervening air spaces
“ between them for the more effectual cooling of the same. By the

“ time the charcoal has traversed these coolers it is sufficiently cool to

“ be exposed to the action of tire atmosphere and is discharged into a
“ small truck or waggon, U. The vapours which are evolved during
“ the reburning of the charcoal are carried off by the pipe V, provided

“ with a throttle valve W, into the chamber X, communicating with
“ the chimney. The entire arrangement is supported upon strong iron

“ girders Y, resting upon column Z, in the basement.”

When the reburned char is cold it is sifted, the dust is sent away to

the manure makers, or used by the refiner in his “blow-up” pans where

the raw sugar is dissolved, while the sifted char is returned, with so

much fresh char as is requisite to make up for loss by sifting to the

charcoal purifiers.

Under the most favorable circumstances the vapour that issues from Eflivuium-

char in process of reburning has an odour, usually sweetish and slightly llulsancC!> -

empyreumatic. 1 have never observed the odour to be of a character

that deserved the term “overpowering” being applied to it, but it is
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sometimes sufficiently pronounced to be very disagreeable. In the
“Times” newspaper of June 15, 1857, I find an account of a trial in
the Court of Queen’s Bench, upon indictment of Fairrie and others for a
nuisance arising out of the reburning of animal charcoal at an establish-
ment in Whitechapel. The indictment was successfully sustained after
a trial that lasted three days. At these works it would appear from
the evidence, as published, that the pipe-kiln was in use, and several
witnesses from the neighbourhood deposed that they were greatly
annoyed by the offensive vapours, some of them designating the odour
as “ disgusting,” and stating that their health was injured by them, head-
ache, sickness, vomiting, and difficulty of breathing being the symptoms
specially mentioned. The late Dr. R. D. Thomson, a distinguished
chemist, and at that time one of the Medical Officers of Health in the
metropolis, stated that he had found by experiment that the gases and
vapours given off consisted of carbonic oxide, carbonic acid, various
hydrocarbons, and sulphide of ammonium, acetate of ammonia, and car-
bonate of ammonia, and Mr. Redwood, the Professor of Chemistry at
the Pharmaceutical Society, confirmed him in all these respects.

At the time of this occurrence (or up to about 15 or 20 years ago),
blood (just as it came from the slaughter-house) was, I am informed,
universally used by sugar refiners in their blow-up pans, a pailful being
usually added to the contents of each pan. Now, however, it is said to be
rarely used, or, if any form of albumen is used, it is one of the inferior
dark coloured kinds cf blood albumen the preparation of which has been
described at p. 106. When the solution of raw sugar after this admixture
was filtered, the fibrin of the blood and the greater part of the albumen
would of course remain within the filtered bags, forming thus one element
of the “ sugar scum but some might, and probably would, pass through,
and certainly the filtered solution would contain the non-coagulable animal
principles of the serosity

;
and these would be retained in the char when

the syrup was filtered through it, giving rise to very offensive vapours
on the char being reburned. The same thing must happen even now
when blood or blood albumen are used. When the used char is per-
mitted to ferment, the acetic acid formed acts upon the sulphides of

calcium and iron present, eliminating sulphuretted hydrogen, the odour
of which is perceptible, and which is given off when the char is reburned.
Indeed it has, I am told, now and then happened that the quantity of
sulphuretted hydrogen given off has been sufficient to cause an explosion
on alighted candle being accidently brought near the top of the cistern,

when the door at the top of it has been opened. New char also contains
sulphide of ammonium, and this is given off during reburning.

That the nuisance from reburning is capable of being reduced by due
care to a minimum is shown by the fact that, even in the case of Fairrie

just alluded to, it was so reduced a few days before the trial commenced.
Dr. Olding gave evidence to the effect that on June 2 he made experi-

ments at the works, that at that time there was only a slight smell

issuing from the tubes, and that the vapour given off did not contain

either sulphide of ammonium or carbonate of ammonia
;
and the late

Mr. Braude, of the Royal Institution, who experimented at the works
on June 5, gave similar evidence. And I myself, unexpectedly visiting

works where tube kilns have been in lull operation, have often found

very little offensiveness in the issuing vapours, certainly no more than

might well, when diluted by the external air, be tolerated by the

residents of any neighbourhood, however sensitive. Even at Macfie’s

Batchelor Street Works in Liveroool. at which blood is used, the vapours
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proceeding from the ordinary pipe-kilns were not at the time of my visit N?nsancea
1™"

exceptionally disagreeable or productive of nuisance; but at these works Dr. iJaiiarj.

very great care is taken in the thorough washing of the char. I have never

perceived any ill odours proceeding from works where Brinjes’ patent

reburner was alone in use.

Whatever ill odours may attach to the vapours must depend upon the

evolution of sulphuretted hydrogen and sulphides, and the products

of decomposition of the organic matters, hydrocarbonaceous and nitro-

genous, taken out of the raw sugar in its passage through the charcoal

purifiers. The remedies for the nuisance, then, are obvious, and they

consist

:

1. In the thorough washing of the char before reburning, so as to

remove from it as much as it is possible to remove of those matters,

which by their burning gives rise to offensive effluvia. At Duncan’s
works mechanical means are in use to hasten the passage of the syrup

through the char, and the washings, similarly hastened, are continued

for six or seven hours after the last of the sweet water has been
removed. The time that elapses from charging a charcoal cistern to the

char again going to the reburner is not more than 35 hours. Fermen-
tation is thus, as I am informed, altogether prevented.

2. Means should be adopted for collecting and disposing inoffensively

of the vapours proceeding from the reburning. When Brinjes’ reburner

is in use, the vapours are collected as a matter of course, and at the

Whitechapel works alluded to above (which have since the date of the

trial passed into the hands of Mr. Brinjes), the old pipe kilns have been
replaced by his cylinders, and no nuisance whatever is occasioned. At
these works the vapours are conducted first into a long brick chamber or

flue 3 feet square internally, and thence into a chimney shaft at a point

below that at which the furnace flue enters
;

this shaft discharges them at

a sufficient elevation to prevent any nuisance, and at other works that

I have visited I have seen the vapours discharged at once into a tall

chimney shaft without occasioning nuisance. Should it be thought neces-

sary, a means of condensation might readily be added to this apparatus.

Thei’e may be some difficulty in collecting the vapours proceeding from
pipe kilns, but it is nevertheless practicable. Dr. Odling stated at Fairrie’s

trial that the collection had been effected by drawing off the vapours

accumulating beneath the roof above the kilns by means of a fan which
drove them into the chimney shaft. At Duncan’s sugar works a space

above each stack of pipe kilns is boxed in with a wooden cover : hot air

is conducted into this space from the fire by means of an appropriate

flue at one end and passes out at the other end, carrying the vapours

with it into a chimney. This arrangement is shown in Plate 14. At
one part of these works there is a common horizontal flue to receive all

the vapours from a row of reburners, and should it be requisite the

vapours might very readily be condensed
;
after condensation of all that

is condensable the remainder might be passed through a fire. One of

the advantages of Buchanan’s reburner is that pro-vision is made for the

collection of the vapours.

I lay some stress upon an arrangement having this object in view

being generally adopted, because notwithstanding all the care a manager
may take, he is still to a considerable degree in the hands of his

workmen.
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Establishments visite d.
The

Manufacture
of Artificial Date.Manures.
Establishments

Name. Locality.

visited.

1873" A
Jas. Gibbs & Co.- Victoria Docks,

33 m Odam
West Ham.
Do. -

33 fl Thos. Farmer & Co. Do. -

33 rO Shroeder & Co. - Do. -

33

rP
Mockford & Co. - East Greenwich.

33 3 •

O w Lawes & Co. Barking Creek

33
|i F. C. Hills East Greenwich -

33

r a H
(1)

rC
CZ 4_>

*0 *4-1
Bevington Erith Marshes

33

CD O
Ph
in

P
fcj)

Brown Do.

33

a
•

rH

P Miller & Johnson Rainham Ferry,

33

33 _

Q
Wilson
Borell & Hagan -

Essex.
Do. -

Do. -

1874 - Bradburn - Wednesfield

Nov. 9,1875

H. J. Salmon

Arnott Bros. & Co.

Britannia Works,
Bermondsey.

Millwall.

33 33 33 Gould & Co. Do.

33 33 33 Purser & Co. Do. -

33 22 „ Newton - South Bermondsey.
« „ Town Manure Co. Bilston
Dec. 17 „ Burnard, Lack, & Plymouth -

33 16 „

Alger.

Norrington Do. -

33 17 „ Jas. Gibbs & Co. - Do.
33 22 33 Western Counties Tor Point, opposite

Jan. 1, 1876
Manure Works.

Ball & Davis
Devonport.

Huuslet, Leeds
33 •

r
> „ G. Hallett & Co. - Rotherhithe

33 33 33 Hale South Bermondsey

33 33 33 Two small works Under railway

33 G „ Mockford & Co. -

arches, Rother-
hithe.

Ordnance Works,

33 33 33 F. C. Hills

East Greenwich.
East Greenwich.

33 11 » Dixon & Cardus - Northam, South-

» 12 „ A. W. Hall & Co.

ampton.
Redbridge, South-

33 33 33 Gabriel Scott

ampton.
Nursling, South-

33 33 33 Spooner & Bailey
ampton.

Eling, Southamp-

y> 20 ,, Netham Chemical
ton.

Bristol

)> 33 33

Works.

Norrington Iling- Do.
stone, & Co.

Other Businesses or Processes
conjoined.

Manufacture of sulphuric
acid.

Bo.
Do.

(Dissolve guano), manufac-
of sulphuric acid.

Manufacture of sulphuric
acid.

Manufacture of sulphuric
acid, sulphate of am-
monia, &c.

(Scutch manure), extrac-
tion of fat from scutch.

(Scutch manure), extrac-
tion of fat from scutch,
glue making.

Manufacture of sulphuric
acid.

Do.
(Scutch manure).
Sulphuric acid.

Dealer in spent hops, rape
cake, shoddy, woollen
rags, and wool waste.

Manufacture of sulphuric
acid.

Do.

(Poudrette from night soil).

Manufacture of sulphuric

acid.

Do.

Manufacture of sulphuric
acid.

Glue making.
Defining of antimony.
Blood boiling, dealer in

scutch and shoddy.
(Manure made from blood,

fish, sawdust, &c.)

(Second visit.)

(Secotid visit.)

Bone boiling, oil boiling.

Manufacture of sulphuric
acid.

Boue boiling.

Manufacture of sulphuric
acid.

Manufacture of sulphuric

acid and of alkali and
bleaching powder.
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Establishments visited

—

cont.

Name. Locality. Other Businesses or Processes
conjoined.
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II. & T. Proctor -

Cottrell -

Kent
Prangley & Co. -

Bryant & Co.
Robinson -

Turner

Bell

Hales

F. Ilempleman
Newton, Keate, &

Co.

Hunt
Morris and Griffin

Town Manure
Works.

Towns
E. Packard & Co.

J. Fison -

Thos. Vickers and
Sons.

Walshe -

Thos. Vickers and
Sons.

Phillips -

E". Cook -

Beyington
Jas. Gibbs & Co. -

Odam
Ohlendorf •

Hereford Manure
Company.

J. Thomson & Sons
Hart
Hunter
Officer

Foster

Nicholson

James Coles
Spence

Norrington
Buraard, Lack, &

Alger.

Jas. Gibbs & Co.
Proctor & Ryland
Gen. Scott’s Works
Walton

Bristol

Do.

Do.
Do.
Do.
Do.
Do.

Stratford, Essex -

Do.
West Ham
Sutton, near St.

Helens, Lanca-
shire.

Bow Bridge
Wo lverhampton -

Bilston

Bone boiling.

(Scutch manure), fat

melting, &c.

Knackery, boiling of flesh.

(Scutch manure). Extrac-
tion of fat from scutch.

Manufacture of sulphuric
acid.

Blood boiling and drying.
Manufacture of sulphuric

acid, phosphoric acid, &c.

Bone boiling.

Bone steaming, manufac-
ture of sulphuric acid.

( Second visit.')

Melton Mowbray
Bramford, Suffolk

Do.

Manchester

Manchester, Abat-
toir.

Widnes -

Leeds
Bow Bridge

Erith Marshes
Victoria Docks -

Do. -

Do. -

Hereford -

Glasgow.
Hull & Wilmington.
Wilmington.
Hull
Little Driffield

Do. -

Near Caine.

DumbaU, Bridg-

water.

Plymouth-
Do. -

Knackery.
Manufacture of sulphuric

acid and sulphate of
ammonia.

Manufacture of sulphuric
acid.

Bone boiling, size making,
soap making.

Blood albumen making.

Manufacture of sulphuric
acid.

Bone steaming.

Bone boiling, fat melting,
soap making, &c.

( Second visit.)

( Second visit.)

( Second visit.)

( Second visit. Formerly
Shroeder).

Manufacture of sulphuric
acid.

Glue making.
Fellmongering, leather

dressing and tanning.
Fellmongering, flesh and

bone boiling.

Manufacture of sulphuric

acid.

( Second visit.)

(Second visit.)

Do. -

Birmingham
Saltley.

Near Cambridge

( Second visit.)

Bone boilinmO

Knackery, flesh boiling,

pig keeping.
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Materials used.
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Establishments visited

—

cont.

Date. Name. Locality.
Other Businesses or Processes

conjoined.

Mar. 26, 1877 Langdale - Ncwcastlc-on-Tyne Manufacture of sulphuric
acid.

>> » >• Burrell Do.
„ 27 „ Arthur Greenock Manufacture of animal

charcoal, knackery.

„ 28 „ J. Poyuter & Sons Do. - Manufacture of animal
charcoal, and of sul-

phuric acid, sulphate of
ammonia, &c.

>> )> 3 ) G. J. MacFarlane - Brediland, Paisley Manufacture of animal
charcoal and of sul-

phate of ammonia.

This manufacture ranks among chemical trades second only to alkali

making in importance, in size of the establishments, and in respect of
the number of persons and capital embarked in it. It is, therefore,

not without some sense of diffidence lliat I approach the subject, which
I should scarcely have been in a position to treat of at all, had it not
been for the cordial assistance I. have received from the manufacturers
themselves, and the large amount of information respecting their trade
and its details that they have been good enough to give me. To some
of them I am under very great obligations in this respect, and I may
especially mention Mr. Burnard, of the firm of Bumard, Lack, and Alger,
of Plymouth

;
Messrs. Gibbs, of Victoria Docks

;
and Mr. William

Vickers, of Manchester and Widnes. The last-named gentleman lias

very kindly assisted me by reading through the proof sheets of this

section, and freeing the report, as I hope will be found to be the case,

from technical errors. One difficulty I felt (and it is an initial

difficulty) was in deciding what was to be regarded as an artificial

manure in the sense of this section, and whether I ought to include

what are ordinarily termed “ composts,” that is to say, mixtures of
excrement, human or otherwise, with other ordinary refuse matters,

such as ashes or litter. In deciding this question I have arrived at

a compromise, and have simply considted the convenience of the

inquiry by deferring to a later section the consideration of the manu-
facture of those manures which are made by mixing human excrement,
simply or principally, with the materials furnished during the collection

of town refuse by local sanitary authorities or their contractors. On
the other hand, I have found it convenient to include in this section

some of the processes by which human excrement is utilised for the

manufacture of manure.

The list of materials used in the manufacture of artificial manures
is a long one. They may in general terms be described as pliosphatic

materials, nitrogenous or ammonia producing materials, saline materials,

and dryers or deodorants. The pliosphatic materials used are copro-

lites, apatite, phosphorites, South Carolina, French, and other mineral

phosphates, some having a bone origin and containing fossil bones,

Mejillones, Sombrero, and other pliosphatic guanos, and bones boiled and

then crushed, bone char, and bone char-dust from sugar refineries and

manufactories of animal charcoal, calcined bones, sugar scum (the

pressed residues of filtration of solution of raw sugar), &c. These

materials also supply other useful elements to the manure. Sugar

scum may not only contain the solid impurities of raw sugar, but, when
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blood is used in refining sugar, it also contains the coagulable con- On Etiiuvium-
stituents of this substance : it also contains bone-char when the char dust
is utilised by mixing it Avith the solution of sugar in the “ blow-up ’’pan.

'y 1 :illurd -

The scum of Hills, Garton, & Co., of Southampton, is said to contain
from 18 to 20 per cent, of phosphate of lime. The nitrogenous materials Nitrogenous.
in use are such as these, viz. : ammouiacal guano, blood, (either in the
form cf Avet or dried clot), sometimes flesh (horseflesh or diseased
or putrid meat, boiled or unboiled), and offal from slaughter-houses,
leather, bits of skin and avooI from trotter boilers, &c,, shoddy, scutch
(the refuse from glue works), occasionally night soil, &c. The saline saline &c.
materials are common salt, nitrate of soda, sulphate of ammonia, &c.
The dryers and deodorants are such substances as gypsum, soot and flue
dust, the ashes of burnt tan, &c. The materials of the manure are
selected from among these according to the nature of the manure
required, the peculiarities of the trade of the manufacturer, their
abundance or the facility with which they are obtained and their
relative prices. In making them into manure sulphuric acid or
occasionally hydrochloric acid is used.

The folloAving analyses of some of the materials used (as I am Various analyses

informed) in this country, may be usefully quoted in relation to the
of phosphates, &c.

subject of this report, especially as showing the variations in the pro-
portions of lime and fluoride in the phosphates. They are taken from
Voelcker’s paper in the journal of the Royal Agricultural Society (1875),
from. Dr. Morfit’s Avork on mineral phosphates, and from other sources,
published and unpublished :

—

Analytical Table of the Comparative Composition of some Natural, Crude
Phosphates of Lime.

( From Morfit's Work).

Components,

CD

Apatite

from Norway.

Voelclcer.

hosphorit

from
Spain.

[
Ocjston

.)

"

—

CH

.
* Vi

§•§

£

2 S

Bone or tri-phosphate of lime 90'74 80 ’OS 74-04 70-31 58-10 57-09 55-49 52-21
and magnesia.

Neutral or di-phosphate of — — — — — — — —
lime.

Carbonate of lime - m 4-20 3-43 10-82 8-80 13 27 13-40

}
14-32

Lime, with organic acids. 4'59 1-83 1-34 •79 — 3*41 —
silica, and alumina.

Fluoride of calcium . — •11 5-20 — 4-33 1-43 —
Chloride of calcium . 1-61 — — — — l'OO —
Phosphate of alumina -

}
i-«e{

- — — — 5-57 5-12
)Phosphate of iron - - — — — 1-78 1-01
[•

8-89
Oxide of aluminum . traces

}

•

30
{

1-03

}
•“{

— 2-14 •80

Oxide of iron - - 0-42 — traces traces )
Sulphate of lime - — •so •70 —
Potassa salts - _ . 0-08

£
-20 •80 f '01 •05 —

Soda salts - . .

. 0-52 l - — —
Organic matters - . - .

"A ) (
S-00

Water—consti tutional
[ 8 '42

y 8-go 4-05 6-20 ]
—

„ accidental- . 0‘43 20 2-45 ) l 3-05

Carbon - • ) 19-50 — — —
Sand and silica - 1‘64 12-31. 4-83 9-20 4-00 G'93 12'45 13-90

100-07 99-92 100-55 190-34 99-80 99-98 99 '57 IOG‘43

(
Morfit

.
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i

WlCICEN (CAMBRIDGE AND BedFOHD-
vSIIIHE) COPROLITES.

(Morfit.)

Moisture - 1 • G6

Loss by ignition - - 2-97

Sand, silica, and pyrites - - 24-46
Fluoride of calcium - 2-02

Sulphate of lime - - 1-53

Carbonate of lime - 10-16

Lime (as silicate and organate) - 6*40
Tri-phosphate of lime - 35-66
Oxide of iron 7 ‘ 5G I

Alumina 4-07 ll4-30
Phosphoric acid - 2 * G7 J

99-16

Coprolites mom Pas de Calais.
(Morjit and Ji. W. Gerlund.)

Moisture - 0*610

Sand, pyrites, &c., insoluble 1 33-340
in II.Cl. J

Silicic acid 1-490

Fluoride of calcium - 2-100

Sulphate of lime - 2-487

Carbonate of lime - 11-360

Lime, as silicate, &c. - 7-360
Tri-phosphate of lime - 29-150

,,
ot magnesia 2-552

Oxide of iron - - 2-11 1

Alumina - 2-730 10*541
Phosphoric acid - 5-700

J

100-990

Boulogne Coprolites (detailed composition ).

Voelcker.

— Samples.

No. 1. No. 2. No. 3. No. 4. No. 5.

Moisture - •84 •79 1-08 1-18 1-74

W ater of combination and loss on
heating ----- 3-14 3-24 3-08 1-91 1-04

^Phosphoric acid - 21-OG 21-27 21-27 20-70 17-69

Lime - 33-06 35-38 33-58 30-41 31-12

fCarbonic acid - 3-55 5-25 4-52 3-94 5-13

Sulphuric acid "|

r. . qi / -89 •90
l 3 • 9 J. / -85

Fluorine and loss in analysis J \ 2-08 2-77 \4-96
Magnesia - •58 •25 •69 •83 •56

Oxide of iron - 2-89 3-G3 3-54 G-24 3-52

Alumina - 3-09 3-6G 3-64 5-39 4-94

Insoluble siliceous matter - 24-98 23-56 24-93 26-16 28-45

100-00 100-00 100-00 100-00 100-00

*Equal to tribasic phosphate of lime 45-97 46 • 43 46-43 45-19 38-61

f „ carbonate of lime 8-07 11-93 10-27 8-95 11-66

Cambridge Coprolites.

( Voelcker.')

Samples.

No. 1 . No. 2. No. 3. No. 4.

Moisture - 2-30
j-

3- 79 / 1-19 1-13

Water of combination, &c. - - 1-50 \ L99 2-87
* Phosphoric acid - - 26-05 29-14 25 • 80 2615
Lime - * - 43-68 45 • 05 41-47 41-91

Oxide of iron and alumina - - - 18-70 19-68 19-42 17-84

Insoluble siliceous matter - - - 7-77 2-34 10-13 10-10

lt.0-00 100-00 100-00 100-00

*Equal to tribasic phosphate of lime - - 56-87 63-60 56-3 57-08

Fluorine not given but most coprolites contain a good deal of this element.
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Canadian Phosphates.

C Voelckcr.')

Samples.

No. 1. No. 2. No. 3. No. 4. No. 5. No. 6.

Moisture, water of com-
bination, and loss on
ignition -

Phosphoric acid -

Lime -

Oxide of iron, alumina,
fluorine, See.

Insoluble siliceous matter

•62

33-51
46-14

7 ‘S3
11-90

*10

41 -54

54-74

3-03
•59

•11

37-68
51-04

6-88
4-29

1-09
30-84
42-72

13-32
12-03

•89

32-53
44-26

12-15
10-17

1-83
31-77
43-62

9-28
13-50

100-00 100-00 100-00 100-00 100-00 100-00

Equal to tribasic phos-
phate of lime - 73-15 90-68 82-25 67-32 71-01 69-35

Spanish Phosphorite (detailed composition').

( Voelcker.)

On Effluvium-
Nuisances, by
Dr. Ballard.

Water -

'"Phosphoric acid

Lime -

Magnesia -

fCarbonic acid

Sulphuric acid

Oxide of iron

Alumina -

Fluorine and loss in analysis -

Insoluble siliceous matter

3- 59
33-38
47-16

traces.
4- 10
•57

2- 59
•89

4-01
3- 71

100-00

'"Equal to tribasic phosphate of lime - - 72-87
f „ carbonate of lime - - - 9-31

Rich Bordeaux Phosphate (detailed composition).

(Voelcker.)

Samples.

No. 1. No. 2.

Moisture •4 _ 2-28 3-28
Water of combination - 2-52 1-24
Phosphoric acid _ _ 35-51 33-72
Lime - - - _ 47-81 44-23
Magnesia — »- •12
Fluorine (by difference) _ _ •89 } 1-74

j Carbonic acid - _ 5-06 3-26
Sulphuric acid - _ •64
Oxide of iron -

f 2-66
Alumina [ 2-80

]_
6-42

Insoluble siliceous matter - - - - 2-37 3-45

100-00 100-00

Equal to tribasic phosphate of lime - . . .. 77-52 73-61
T „ carbonate of lime

— -

“ 11-50 7-40

K 2



Effluvium-
Nuisances, by
Dr. Ballard.

140

South Carolina Land Phosphate (detailed composition).

( Voelcher).

Samples.

No. 1. No. 2.

Moisture - - -

Water of combination -

- - - -

|
2-78 J 5-38

\ 1-79
Phosphoric acid - - . • 24-15 24-66
Lime - _ _ _ • 35'78 37-18
Magnesia _ . - •57 •76

Oxide of iron - - - _ «. 3-99 4-15
Alumina - _ _ 3-20 4-90
fCarbonic acid _ 2-91 4-08
Sulphuric acid - - ,, mm - 1-84 not deter-

mined.
Alkaline chlorides (common salt) - - - - 2-15 —
Fluorine and loss m _ _ - 3-50 2-05
Insoluble siliceous matter (fine sand) - - - - 19-13 15-05

100-00 100-00

Equal to tribasic phosphate of lime . - . - 52 • 72 53-83

f „ carbonate of lime “ “ 6-61 9-27

South Carolina Phosphate.

(MorJit and B. W. Gerland.)
Moisture -

Organic matter -

Insoluble, silica, sancl, &c. -

Pyrites------
Silica, dissolved by H.C1. (sic) - - -

Fluoride of calcium -

Sulphate of lime -

Carbonate of lime -

Lime as organate, silicate, aluminate

Tri-phosphate of lime -

„ of magnesia -

Oxide of iron - - - - 1 • 83

1

Alumina - - - - 2*07 l

Phosphoric acid - - - 4 49 j

- 1-11

- 1-34
- 11-56
- 1-24

•86

- 2-62
- 4-11
- 14-02
- 9-11
- 42-13
- 4-43

- 8-39

100-92

Sombrero Phosphate.

( Voelcher.)

—
No. 1.

Samp

No. 2.

les.

No. 3. No. 4.

Moisture -
1 8*144 7-03 7-63

j-
8-92

Water of combination - -
i

8
1 1-64 1-49

^Phosphoric acid - - - 32-82 32-45 31-70 31-73

Lime - - - 45-33 46-11 45-92 45-69

{Carbonic acid - - 5-58 7-33 7-30 5-99

Oxide of iron and alumina - - - 7-14 4-29 4-87 7*07

Insoluble siliceous matter - - - •99 1-15 1-09 •60

100-00 100-00 100-00 100-00

Equal to tribasic phosphate of lime - 71-65 70-84 G9-20 69-2

| „ carbonate of lime 12-68 16-64 16-59 13-6
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Mejillones Guano. (Furnished by Barnard, Lack, and Alger.')

( Voclcker.)

Moisture - - - 7 *09

Organic matter - - - 7 *44

Phosphoric acid - - - - 33 *97

Lime - - - - 37 *01

Magnesia - - - 2 *83

Oxide of iron - - - - 0 *69

Sulphuric acid - - - - 2 *53

Alkaline salts (chiefly common salt) - 3 •21

Carbonic acid - - - _ 2 •76

Sand - - - - 2 •47

100 00

Ammoniacal Guano.

(From Watts' Dictionary of Chemistry.)

— African. American.

Combustible organic matter, 39 ‘5 37*0 1 f 11*3 36-5 35-0
uric, oxalic, ulmic acid, & c. >42*59

Ammonia in the form of car- 9*5 9*5 J L 31 * 7 8-6 7-5

bonate, urate, &c.
Fixed alkaline salts, sulphates, 7-3 6*5 7*08 8*1 6'5 8-2

phosphates, chlorides, &c.
Phosphates of calcium and 17-5 18*0 22*39 22*5 20-5 22'5

magnesium.
Oxalate of calcium — — — 2 * G — —
Sand and earthy matter 1-3 0*5 0*81 1*6 1-5 2-6

Water - 25-0 28*5 27*13 22*2 26-0 25-0

100*1 100*0 100*00 100*0 99-6 100-8

On Effluvium
Nuisances, by
Or. Ballard.

Analyses of Sugar Scums used at various times by Barnard, Lack, and Alger,

Plymouth.

(From the Labora tory Booh of llic Firm.)

1 . 2 .

From Liverpool, ex Lizzie May,
February 1873.

From Finzel’s, Bristol,

August 19th, 1874.

Moisture
Phosphate of lime

Ammonia

- 44-00
- 11*75
- 1-18

Moisture - - - 31*70

Organic matter - - - 28 '40

Phosphates - - - 26*00

Ammonia - - - 3 • 40

3.

From Bristol.

4.

From Bristol, April 10th, 1866.

Moisture
Organic matter -

Phosphate of lime

Oxide of iron

Carbonate of lime, sand, &c.

- 45-00
- 17*27

6-16
5-46

- 26-11

Moisture - - - 57*63

* Organic Matter - - - 20 ’44

Phosphate of lime - - 3 ’14

Oxide of iron and alumina - 2 • 79

Carbonate of lime - - 6'17

Sand - - “ -9-54
Undetermined - - - -29

100-00 100-00

* Containing N 1-22= NIL, 1-48, equal

in dry scum to N 2 • 88 = NIIj 3 • 49.
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5.

From Liverpool, May 24th, 1875.
*Moisture and organic matter - 7 1 • 08
tPhosphoi-ic acid - _ 4 • 90
Lime - - - - 7-53
Oxide of iron - - _ i

Alumina - _ _ I 5*44
Carbonic acid, &c. - _J
Sand - - . - 11-05

6 .

From Liverpool
, April 19th, 1876.

Water -

^Organic matter -

Phosphoric acid

Lime
Oxide of iron

Carbonic acid, &c.

Sand

- 25-82
- 30-95
- 7-14
- 11-82

"j- 9-93

- 14-34

100-00

* Containing N -98 =NH
3 1-19.

f Equal to phosphate of lime, 10-80.

The following is an analysis of t

Duncan’s sugar refinery, Victoria
Mr. Newlancl, the manager,, May 2i

works :

—

loo-oo

* Containing N 1 -36 = NIL, 1-65, equal
in dry scum to N 1 • 83 = NII3 2 • 22 .

' dried contents of the filter bags at
Docks, obligingly furnished me by
:1, 1877. INo blood is used at these

Moisture (water) - _ _ 3-50
^Organic matter - - - - 41-60
Ferric oxide - _ •72
Alumina - - None
Phosphoric acid - - - 2-03
Lime - - - - - 22-50
Magnesia - - - 1-83
Sulphuric acid - » - 6-82
Chlorine - - None
Carbonic acid - - - _ 11-30
Insoluble residue - _ 7-76
Alkalies and loss 1*94

100-00

* Containing sugar * 17*80

,, nitrogen -50

When visiting the sugar refinery of Messrs. McFie and Son, at
Liverpool, in May this year, Mr. Marquis, the manager, courteously
gave me two samples of sugar-scum, one taken from the filter bags of the
Vernon Street refinery, where no blood is used, and the other from those
at the refinery in Batchelor Street, where several pails of blood are
added to each charge of the “ blow-up ” pans. The following is the
result of analyses of these two samples made by Dr. Dupre :

—

Moist as received. Dry.

Vernon
Street.

Batchelor
Street.

Vernon
Street.

Batchelor
Street.

Moisture - _ 48-58 46-95
Organic matters - - 20-82 29-55 40-49 55-70
Mineral „ - - - 30*60 23-50 59-59 44-30

100-00 100-00 100-00 100-00
rrhp minprnl rmitfpr pnntains

—

Lime (CaO) - - 6-19 5-06 12-04 9-55
Magnesia (Mg. O) - - 0-92 0-34 1-78 0-64
Sand - - 16-12 10-47 31-35 19-73
Phosphoric acid (P2 0 5)

- - - 4-03 2-24 7-84 4-18
Oxide of iron, carbonic and

acid, &c. &c.

sulphuric 3-34 5-39 6-50 10-20

30-60 23-50 59-51 44-30
The organic matter contains

—

Sugar - - - 0-24 4-46 0-47 8-40
Nitrocen - - - 0-48 0-89 0-94 1-69

Equal to ammonia - “ 0-59 1-09 1-14 2-06



Comparing these results with the analyses of scum used by Messrs.
Burnard, Lack, and Alger, it appears that as respects the only two
samples, the analyses of which are so stated as to be comparable with
the above, viz., Nos. 4 and 6, the quantity of nitrogen was higher than
that contained in the scum from the Batchelor Street refinery, and much
higher than that from the Vernon Street refinery, or from that of
Messrs. Duncan. The inference to be drawn is that those two samples
of scum were from refineries where blood was used, and perhaps the
same is true of the remaining four samples. Probably scum from
refineries where neither blood nor char dust are used would be of little
value to the manure manufacturer. It is remarkable how much sugar
was retained (as loss to the refiner) in the sample of scum from the
Batchelor Street refinery, as compared with that in the scum from
Vernon Street, where no blood is used. But double that quantity was
contained in Messrs. Duncan s scum. It is probably a very variable

The sulphuric acid used in artificial manure making is universally or
almost universally the acid from the leaden chambers in which it is manu-
factured, ordinarily known as “ chamber acid,” and having a specific
gravity of about 1

' 45 to 1 6. The acid used for this purpose is now, I
believe, invariably made from “ pyrites,” a sulphide of iron containing
usually more or less copper. All large manufacturers of manure make
their own acid, sending away the cupreous pyrites subsequently to its
being burned, to manufactories where the copper is extracted. Such
sulphuric acid is rich in arsenic, which exists in it either as arsenious or
arsenic acid, or in both forms. It also usually contains some antimonv.
Since the piesence of arsenic has of late been regarded as important in
relation to the nature of the fumes evolved in manure making, it is
necessary that I should say something more about it here. The most
valuable recent contribution to the subject in this connexion is that
of Dr. James Adams, of Glasgow,* of whose pamphlet I shall make
free use. That arsenic is contained in all commercial sulphuric acid is
a fact that has been known to chemists for many years, but Dr. Adams’s
merit consists in his having brought prornir ently under notice the fact
that its proportion has increased with the adoption of “pyrites ” as the
ordinary source of the sulphur from which it is made. For full infor-
mation on this subject I must refer the reader to his pamphlet, where at
page 38 there will be found a table of 20 results of analyses of sulphuric
iicid, mostly chamber acid, 15 of which were made purposely for his
inquiry. From a consideration of this table, Dr. Adams infers that
2 to 3 lbs. of arsenious acid per ton of chamber acid prepared
rom pyrites is a fair average estimate of quantity. One of the results
represents an analysis of 432 samples daily taken from 108 vitriol
chambers and then mixed together. The acid was exclusively acid
manufactured from Tharsis pyrites (the most largely used in Great
Britain of any) and “ represents the best result as regards arsenical
“ contamination that a first-class establishment can produce.” The
analysis was made by an accomplished and trustworthy chemist, and
the result was as follows, viz. :

Specific gravity of acid - - 1 '50.

Percentage of arsenious acid - O' 0816.
Arsenious acid in one ton of acid - 1 lb. 14 ozs. 370 grs.

* On the Presence of Arsenic in the Vapours of Bone Manure, by James
Adams, M.D., &c., Glasgow. Edinburgh, John Menzics & Co. (Second edition),
1876.
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In two determinations of arsenic in brown acid, specific gravity 1 • 755
manufactured from Rio Tinto pyrites at his own works, Mr. Burnard!
ot Plymouth, told me that lie found as much as -520 per cent, of arsenic
(estimated as arsenious acid), a proportion equal to some of the lamest
per eentages mentioned in Dr. Adams’ pamphlet. Mr. Burnard states
Ins belief that the acid made contains substantially all the arsenic
oiiginally present in the pyrites. The quantity of arsenic in chamber
acid varies with the chamber from which the acid is taken, beino- much
gioatei in the first than in subsequent chambers.

Artificial manures pass under various designations according to the
materials of which they are made. Thus there are “ bone manure,”
where bones are largely used; “superphosphate,” where coprolites or
mineral phosphates are principal ingredients; “ nitropkosphate,” where
superphosphate is combined with nitrogenous materials, “ dissolved
guano, where guano is mixed simply with sulphuric acid, &c. There
are also known “ blood manure,” “ scutch manure,” and “ poudrette ”

“?•’ &c - Xt wil1 be convenient first of all to describe the manufacture
ot ordinary “ superphosphate ” or “ bone manure” and then the various
prcuiessesby which other principal kinds of artificial manures are made.

I he mineral phosphates have first to be reduced to powder and the
bones to be crushed, operations which it is not necessary here to
describe. The manufacture consists in mixing them either separately,
or more commonly both together in varying proportions with chamber
sulphuric acid. I have never in the course of this inquiry seen this
operation performed

.

in the open air. It is always performed under a
shed, or within buildings specially adapted to the trade. These build-
ings are often very lofty and extensive, covering one to three acres of
land. But tew of these establishments can be said to be really on a
small scale ; some turn out as much as 15,000 tons of manure or more
per annum. They are to be met with in all parts of the country. The
buildings are usually lighted and ventilated from the roof, or by windows
in the side walls near the roof. In passing through them it is usually
found that there is one part devoted to the storage of materials,
another to the boiling or steaming of bones, another to the drying of
bones after boiling, another to the drying of the phosphates about to° be
used another to the crushing and screening of bones or phosphates,
another to the actual mixing process, another to the reception of the
manure as made, another to the various manipulations of additional
mixings, oi to the sifting and storage of the manure manufactured. And
usually these several compartments are so arranged under the same roof
at convenient elevations as to promote saving of time and labour. In
addition, at most works a portion of the area of the works is devoted to
the manufacture of sulphuric acid. The parts which most concern the
subject matter of this report are those in which the mixing of the manure
is carried on, in which the manure is received after mixing to set and
cool, and in which the various subsequent manipulations are carried on.

In the early days of superphosphate making the mixing used to bo
performed by hand labour in an open trough or vessel. But now it is
almost invariably performed by machinery. For the most part the
mixer (one or more according to the exigencies of the trade done)
consists of a covered box, elevated upon a platform or placed on an
upper floor of the works, and of such a size as to be capable of turning
out from one to five tons at a mixing. It has within it a stirrer, usually
consisting of an horizontal iron axis with iron arms, which stirrer is

made to revolve by steam power. There are raodications in form of
the mixer and stirrer in some works, but, the principle being the same, I
need not describe them. It may suffice to say that the closure of the
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mixer varies in completeness in different works. Sometimes it is com- On Effluvium-
pletely shut up during working, and sometimes is more or less open at the . by

places where the materials are introduced or where the charge has to
F ’ a ard ’

be run out. These variations of closure may be important or unimportant
as respects the production of nuisance, according as other arrangements
are adapted or not adapted to the arrangement of the mixer.
The dry materials are introduced into the mixer first. The way in Mixing,

which they are introduced varies. Sometimes they are thrown in by
hand through a hopper at the top of the mixer or near the top on one
side. In this case the communication between the hopper and the
interior of the mixer may be free and uninterrupted, but in some works
there is a valve interposed, and thus, the hopper being kept full, the
material, as it is required, is let down into the mixer by opening the
valve by an arrangement outside. In other works the materials are
carried up from the floor below by means of a Jacob’s ladder or endless
band provided with cups, and is shot down a wooden channel into the
mixei. At Barnard, Lack, and Alger’s works at Plymouth, where the
mixei represented in 4 late 15 is perfectly close and tight, the materials
brought from below by a Jacobs ladder are shot into a horizontal
wooden channel which the material keeps constantly and completely full,
and along which it is carried into the mixer by the agency of a screw
working within the channel.

I he acid is usually run into the mixer from a gauged tank at a higher
lei el than the mixer, but sometimes from a small measuring cistern at
the side of the mixer.

rIhe operation of mixing occupies various times
at different works. It rarely exceeds ten minutes, (at Morris and
Griffin’s works, I am informed, the mixing is prolonged to 15 minutes,)
and sometimes occupies only three or four minutes. A pastey mass is
produced which flows easily out of the mixer, and at the close of each
mixing it is discharged into the place devoted below to its reception.
For the purpose of discharge the mixer is provided at its lower part
(the end or the middle, according to the shape and other arrangements
of the mixer) with a flap door capable of being opened and closed by
a mechanical arrangement worked from the platform on which the mixer
stands.

.In properly constructed works the manure is discharged from the The “ hot-den.”
mixer into a close chamber beneath (either immediately beneath or on
one side), which is commonly known as the “ hot-den.” This chamber
is usually constructed of brickwork and has a paved floor. There is a
wide doorway which, while the. den is being filled and for a varying
time afterwards, is kept closed by a firm wooden door or partition fixed
in its place by crossbars. The capacity of the den varies in different
works, not only its cubical capacity, but also the superficial area of
its floor as compared with its height. The lateral walls are com-
monly provided with openings which are closed by wooden doors or
shutters. The roof of the den is sometimes the roof of the building,
but in other cases it is formed by a floor or platform above, which can
be removed when requisite for ventilation and light, either partially or
entirely. I lie den is usually made of such a size as to hold one day’s
mixiug, but sometimes two or three day’s mixing. In some works
there is only one den in connexion with each mixer, in other works
there are two. In this latter case an arrangement is made by which the
manure may be discharged into the one or the other at pleasure. As
the manure in its semi-fluid state falls into the den it flows and distri-
butes itself over the floor. The particular materials of the manure
regulate the speed with which the fluid manure sets or consolidates.
Manure made from materials which contain much lime sets more
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speedily than that made from materials that contain less lime
; the

setting quality being due to the sulphate of lime formed. Hence
it happens that when materials rich in this ingredient are used,

the manure lies much deeper about the spot at which it falls into

the den than at a greater distance from it, and, if the floor space

be large, will form more of a heap than an even uniform layer. In

the den the manure remains to set, and to some extent to cool,

and there it remains until the den is wanted for another mixing, or

until the manure is wanted for preparation for sale. This period of

retention in the den therefore may vary from 1 2 hours to three or four

days, or even longer. When work is actively going on it is the practice

in most works to fill the den one day and to dig out the manure the

next morning. When the den is about to be emptied the door is taken

down, the shutters of the window openings are removed, or the roof of

the den formed by the floor above opened out, or skylights or trap doors

are opened in the roof of the building when this forms actually the roof

of the den. The object of all this is, first, to ventilate the den suffi-

ciently for the workmen to enter, and, secondly, for light. The con-

solidated manure is then dug out and transferred in barrows, or, at some
large works, in trolleys running on tramways, to another part of the

building, where it is shot down in a heap for further manipulation.

I have now described the usual practice and arrangements met with.

But all works are not alike, either in the mode of mixing or in the

disposal of the contents of the mixer. Thus the mixing may be per-

formed by hand. This is commonly the case in very small works, where
an open vessel is used into which the materials are put, and the whole

stirred together with an appropriate instrument. The only large works
where I have seen this done in a vessel entirely open are Proctor’s

works in Bristol. At Proctor and Hyland’s works in Birmingham the

mixing is performed by hand, but the tank forms the bottom of a

chamber, having opposite openings, at which the workmen stand. These

openings, as well as a third opening by which materials are introduced,

are furnished with shutters and curtains of sacking. Plate 16 shows

this arrangement.

At works where the mixing is performed by hand there is no close

hot-den, but the manure is at once placed in a heap in some part of the

building. At Proctor and Rylands the chamber of the mixer is virtually

the hot-den, for I am informed that after the mixing is completed, the

manure remains some hours in the mixing tank to cool and for the

vapours to be disposed of in the manner to be explained presently.

Manure made one day is not removed until the following day, and as

there are three such chambers on the premises this can be done, each

tank being large enough to allow of six or seven tons being made at one

time. But there are other works, even works on a large scale, where

mechanical mixers are in use, yet where no hot-dens are provided, but

where the manure, as it is made, falls out from the mixer upon the floor

of the building, where it is allowed to set and cool before undergoing

further manipulation. There are others where the den provided is not

sufficiently closed, the barrier put up being just high enough to enclose

the liquid manure, but leaving a free space above by which the atmo-

sphere of the den communicates with that of the general interior of the

building or having openings into the external air. The importance of

all these variations will appear in the sequel.

Smart chemical action occurs when the sulphuric acid is added to the

other materials in the mixer, great heat is evolved, and an abundance of

vapour is given off. The action commenced in the mixer is continued

after its discharge, vapours continue to bo eliminated, and heat to be
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evolved as the chemical action goes on in the discharged mass. What On Effluvium-

the temperature actually attained in the mixer or den is I have not been D^Baiiard
b,v

able to ascertain, but it certainly is very considerable. The only obser- Heat evolved,

vations on the subject that J have been able to find are those of Dr.
Adams. He found by experiment in a factory where bones only were
being used (in the manufacture of what is known as “ dissolved

bones ”) that the heat exceeded 240° Fahrenheit within three or four

minutes after the addition of the acid. He made several attempts to

ascertain the temperature of the manure within the den, but found it

personally dangerous, and was compelled to desist. But it is probably
sometimes higher than the temperature mentioned, since Dr. Adams
found it to exceed 210° Fahrenheit in a heap of manure which had

' been left undisturbed for three or four days after leaving the mixer,
; and 180° in another heap which had been exposed to the cooling action

, of a fanning machine for 16 hours. In a similar observation made
by Dr. Littleton, the Medical Officer of Health for Plymouth, during
:the discharge of a den at Burnard, Lack, and Alger’s works, he found
the temperature of the manure over 200°. I am not aware of any Vapours evolved.

; analyses of the vapours given off having hitherto been made, other than
i those contained iu Dr. Adams’ pamphlet, which were made with the

object of determining the quantity of certain specified constituents.

'Watery vapour is given off in abundance, and fluoride of silicon is

: formed by the action of the sulphuric acid upon the fluoride of calcium

and the silica contained in the materials used. But the fluoride of silicon

; cannot remain as such in the presence of condensing watery vapour,

i but is resolved at once into hydrated silica and hydro-fluo-silicic acid :—

•

The following equation shows the nature of the decomposition

:

3 Si F4 and 4 H20= Si 02 ,
2 H20 and 2 (2 H F, Si F4). Dr. Adams has

also shown very satisfactorily that the vapours also contain arsenic

from the arsenical sulphuric acid used in one form of combination or

another. Without doubt some of the arsenic is evolved as arseniuretted

hydrogen from the action of the iron of the stirrer upon the acid
;
but

the greater part is probably evolved as chloride of arsenic. The chemical

evidence of this fact is to be found in Dr. Adams’ pamphlet, and is as

complete as could be desired. The quantity of arsenic evolved as

chloride will (using the same acid) be commensurate with the quantity

of chlorides present in and decomposed with the materials of the manure;

and according to Dr. Adams’ showing it varies from 2 to 10 or more
ounces (estimated as arsenious acid) for each ton of manure manufactured.

Under any circumstances it must be an element of the vapours.

Antimony, if present in the acid, also passes off in the vapours.

By the kind permission of Messrs. James Gibbs & Co., Dr. Dupre has Dr.DupnVs

for the purposes of this Report, made at their works at Victoria Docks
vapours!!

tioU ° f

(the arrangements of which are described at p. 270) a chemical exami-

nation of the gases evolved during the manufacture of superphosphate

from Carolina phosphates. The results of his experiments will be

found in his report which, for the sake of convenience, I have placed in

an appendix to this Report. They show briefly,— 1°. That the vapours

evolved contain fluorine in the form of tetrafluorido of silicon, none of it

being evolved in the form of hydrofluoric acid. 2°. That the watery

vapour evolved is sufficient in quantity to decompose the whole of the

tetrafluoride given off with it into silica and hydrofluosilicic acid. The
etching of the glass of windows and skylights of the factories, which

is very commonly observed, is therefore probably the result ol the

evaporation of the hydrofluosilicic acid deposited upon them. 3°. That
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when certain kinds of sulphuric acid are used the gases evolved con-

tained distinct traces of arsenic. 4°. That at these works the greater

part of the fluorine originally present in the phosphates employed, and
also the greater part of the arsenic of the sulphuric acid, were contained

in the superphosphate produced.

The manufacture of superphosphate is chiefly carried on between the

months of November and April, but in some large works it continues all

the year round.

I may now pass on to the consideration of the mode of manufacture

of other kinds of manure, where other materials, nitrogenous or other-

wise, are used, either without such materials as are requisite for the

manufacture of superphosphate or bone manure, or in conjunction with

these materials.

The manure known as “ dissolved guano ” is prepared by mixing

sulphuric acid with Peruvian guano. This operation Is usually per-

formed in a mechanical mixer similar to that in use for superphosphate

making. It is so made at Mockford’s “ Ordnance ” Works at East Green-

wich, where the mixer is capable of mixing six tons at each charge.

The mixing is continued about half and hour, and the mixed material is

discharged upon the floor of the capacious building iu which the

operation is carried on. At Ohlendorf’s works, which are very large,

near the Victoria Docks, there are three closed chambers in the floor,

each of which is a circular pit, where the mixing is effected by means
of a mechanical stirrer. The mixing of each charge is said to occupy

a quarter of an hour, and the mixed material is then carried away in

barrows to an adjoining very capacious shed, and is spread out upon the

floor to cool. It is said to have a temperature of about 140° when thus

spread out. There are abundant vapours given off in this process
; and

they consist mainly of watery vapour, hydrochloric acid, arising from the

decomposition of the chlorides in the guano, arsenic, and some organic

substance which imparts to the vapours a cheesy in addition to the

acid odour.

Leather and shoddy are commonly acted upon by sulphuric acid

separately in an appropriate lead-lined tank, before being mixed with

other materials of a superphosphate manure
;
but sometimes shoddy is

used in the condition in which it enters the works and is mixed with the

manure after it leaves the mixer. As respects the other nitrogenous

materials, including excrement, they are usually thrown into the mixer

with the phosphatic materials and mixed altogether there. This is the

case, for example, at Braburn’s works in Wednesfield, or, if it is not so

now, used to be so formerly.

Fish is sometimes dried or otherwise dealt with before being used.

Fish heads (the refuse of fish curing) are in common use for manure.

Drying of fish heads is usually performed upon kilns, or heated tiled or

stone floors, and a most offensive odour is given off iu the process. At

Wilmington, near Hull, the fish heads are thrown into a deep bin

formed by planking off a part of a shed, shoddy being put in alternate

layers with fish, and the whole being freely sprinkled with sulphuric

acid. Here the mass remains for 10 days or a fortnight, and the whole

is then removed into the country. Whenever the mass appears to heat

and evolves visible vapour, it is said that some additional shoddy is laid

upon the mass. It is a very offensive process.

Blood if in the state of fresh clot, is mixed at once with the other

materials, but when used dry it is commonly mixed by hand with the

superphosphate on its removal from the den.
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Gluemakers’ scutch is usually treated with sulphuric acid and OnKffluvium-

lieat, to separate any fat it may coutain, before being used for the Dr. Ballard/

manufacture of manure. This is sometimes carried out in an open “Scutch”

vessel, where the scutch and acid are heated by free steam, but usually manure *

in vessels more cr less completely closed. As the fat separates it is

skimmed off and when all of it is removed the residue is run off into a

bay to cool and consolidate. At Bevington’s works in Erith Marshes

(and the same was the case at Brown’s neighbouring works in 1873)

the residue is run off into delves or trenches about 4 feet deep dug

in the earth outside the works, where it remains for several months. It

is then dug out and dried on kilns or brick flues. At Turner’s works,

in Bristol,°the residue is run into a shallow tank within the building,

and as soon as it is solid enough to be manipulated it is dug out and

carried in barrows to a heap, partly under an open shed and partly not

under cover. At these works the manure thus made is not dried by

artificial heat, but is left to dry by spontaneous heating—some that was

beino- screened at the time of my visit was still warm and smoking.

There is only one place in England in which I have seen human Manufacture of

excrement being manufactured by drying iuto poudrette, viz., at the

Town Manure Company’s works at Bilston in Staffordshire. The Poudrette

process consisted in adding sulphuric acid to the excrement in the pails making,

in which it came to the works, aud then tipping the whole into one of

Milburn’s dessicators, from which, when it was evaporated to a

sufficient consistence, it was removed to a drying floor heated by flues

beneath. It was subsequently passed through a mill or disintegrator,

and screened preparatory to being packed for sale. At General Scott’s General Scott’s

works at Saltley, uear Birmingham, the excrement similarly received in works at Saitley.

pails undergoes an elaborate process for its manufacture into manure.

The pails are first emptied outside the building upon a strainer so con-

structed as to allow all the urine and dissolved and fine suspended

matter to pass through, but so as to retain any solid foeces, &c. The

liquid matter strained off is pumped into an elevated tank for the supply

of a boiler. This boiler is capable of dealing with 550 gallons of liquid

matter at one charge, and is provided with a stirrer (at present worked

by hand) to prevent incrustation. The boiler being charged, 80 lbs.

of Dolomite (magnesian) lime is now added, and the whole is distilled by

a fire below. The ammonia distilled off is conducted into an ordinary

curtained saturator (such as will be described when the subject of the

manufacture of sulphate of ammonia is under consideration) containing

brown sulphuric acid. The foetid vapours which are evolved in the

saturator are carried through a worm-pipe in the supply tank above

mentioned, partly for condensation and partly to warm the contents of

the tank before running them into the boiler, and the condensed vapour

is run off into the drains. The sulphate of ammonia thus made is

evaporated in a shallow open leaden vessel on the top of the saturator,

and as it crystallizes is drawn out and set to drain. In this distillation

only five- eighths of the ammonia are boiled off. The residue in the boiler,

when this quantity has been collected, is run off by a valve at the bottom

and mixed with superphosphate obtained from another manufacturer,

and is stirred up with it in large wooden vats. Tim product is then

dried either by ordinary means or by pressure.
^

The sulphate of

ammonia is added to this as may be required. The solid matters

originally separated by straining are mixed in a mortar mill with the

ammoniacal phosphate and soot or waste char.

A superphosphate manure is also made from the char dust at some Manure making

animal charcoal works as an economical mode of utilizing it. Some of the
cimrcoai'works.

bone oil is also used up at the same time. This is the case at Poynter’s
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Bone-meal from Buenos Ayres is first rubbed
Dr. Ballard. down m a mortar null with about 8 per cent, of bone oil, and then being

mixed with the char dust is run through a continuous mixer (in which
sulphuric acid, from sulphur, is added to it) into a den below. To the
mixture in the den common salt is added, during which addition copious
stifling fumes of hydrochloric acid are given off and fill the upper parts
of the building. At Arthur’s animal charcoal works near Greenock,
where also horse-slaughtering is carried on, all the volatile products of
the distillation of bones are mixed with boiled horse flesh, fish, blood,
and char dust, partly in the pans in which the fiesh is boiled and partly
subsequently, and sulphuric acid being added, the whole is laid in a
heap within the shed.

at knackeries.
n occasions I have met with the manufacture of an artificial

manure in association with a knackery. One of these was Kent’s, near
one of the railways running out of Bristol. The work was carried on
in a wooden building within a few yards of the railway embankment.A hole is made in a heap of sweepings and scrapings from factory flues,
and blood and flesh from the knackery are placed in it

; sulphuric acid
is poured on these, and the whole is then covered up with the sweepings.
When it is considered that the action of the acid is complete, the whole
is mixed up together by hand labour, bones dissolved with acid (from
the knackeiy) are added, and, finally, some shoddy, and the mixture is
left in a heap to dry by spontaneous heating, and is finally screened.
The other was at a small knackery in the outskirts of Melton Mowbray.
The flesh and bones of horses are chopped up and thrown into a
cemented brick tank, where they are covered with sulphuric acid, more
or less diluted, until they are dissolved or broken down. The more
liquid parts are run off by a field ditch into an adjoining brook, and the
soft material is removed to a shed where it is mixed into a manure with
soot and gypsum. Another was Walton’s works near Cambridge most
offensive works

; the materials said to be used at the works are crushed
bones, coprolites, blood, night soil, horse flesh (sometimes putrid), guts,
fish, and refuse salt from the herring curers, liquor from the pans where
horse flesh has been boiled, and sulphuric acid. These materials are
mixed together by hand, and the mixture is discharged into an open pit
within the building. At these premises pigs are also kept in a disgust-
ingly filthy condition. The fourth was Arthur’s works, previously
mentioned.

Effluvium-
nuisances.

Where organic matters containing a good deal of chloride of sodium
are used in the manufacture of manures, the vapours necessarily contain
more hydrochloric acid than where such substances are not used, and
in addition various offensive 'organic compounds, the nature of which I
am not acquainted with.

The offensiveness of the several processes described varies from none
at all to that which constitutes one of the most intolerable of nuisances.
On different occasions the interference or assistance of the Local
Government Board have been solicited for the suppression of nuisances
from works of this character. The most notable instances of appli-
cations of this kind of late years have been in respect of nuisances from
manure works along the shores of the Thames in 1873, and in respect
of similar nuisances at Plymouth in 1875. I reported to the Board fully
upon the former of these cases in December 1873, but more briefly
upon the latter of them, since at that time the present general inquiry
had been set on foot. It is difficult to describe odours except by the use
of similitudes. The offensive odour proceeding from superphosphate
works, from works in which animal matters are used more or less freely,
and from “ scutch ’’ manure works is, however, so distinctive that once
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smelt it can never afterwards fail to be recognised. That from super-

phosphate making is pungent and slightly acid
;
by some persons it is

called sickening, but its offensiveness and sickening quality are enhanced

where such animal matters as blood, offal, or fish, especially if putrid,

are employed in the manufacture of the manure. I know of no odour

more horribly sickening than that which is evolved when sulphuric acid

is mixed with human excrement. One of the most offensive works of

this kind that has come within my observation, where animal matter of

various kinds, and sometimes excrement, are used, is Bradburn’s esta-

blishment at Wednesfield, upon which I reported to the Board in my
report on the sanitary condition of that place in 1874. The smell

proceeding from scutch manure works is described by some persons as

putrid as well as sickening. Dr. Gordon, the principal medical officer

of the Woolwich garrison, described to me the odour proceeding from
the scutch manure works on Erith marshes as resembling, more than

anything else, that which he had perceived in India when passing to

leeward of the places in which the Hindoos burn their dead. To myself

the odour resembles that of very decayed and putrid cheese. The odour

from superphosphate works has to my senses something of the same

character, especially marked when animal matters are used in addition

to bones and phosphates. The distance to which the offensive odour

may spread beyond the works varies with the various circumstances

mentioned in the first part of this Report. It may be only perceived

offensively within a radius of 100 yards or less around the works, or the

odour may extend a mile or more beyond them. For example, the

odour from the Avorks of Morris and Griffin at Wolverhampton is said to

be perceived offensively at Newbridge, a distance of 1\ miles
;

Avhile

that from the Erith marshes “ scutch ” manure works was, on the occasion

of my inquiry on the Thames, saic) to be an intolerable nuisance at the

Woolwich barracks, a distance 4^ miles. Loud and grievous complaints

are made in the tOAvn of Plymouth, especially by persons residing about

the Hoe, of the offensive odours from the manure works at Cattedown,

a distance of about 1 mile, when the wind blows from that direction

across the bay.

I have made such inquiries as were practicable as to the effect of

these offensive odours upon the health of persons exposed to them.

Replies to individual inquiries have been to the effect that prolonged

exposure to the offensive odours produces feelings of depression, head-

ache, indisposition for food, nausea, or even sometimes fainting. These,

however, are ordinary results in sensitive individuals of the impression

made by any specially offensive odour upon the nervous system. They
pass off, however, with the intermission of their cause. I have not

been able to ascertain that any permanent injury to health has followed

even the frequent repetition of exposure to these offensive odours.

Nevertheless, so long as the cause operates it does to a serious extent

sometimes disturb the health of some individuals. The principal medical

officer at the citadel at Plymouth, when I made my inquiry there, could

give me no information, as the troops of which he had in charge had only

recently arrived ; but Dr. Yollin, of the 16th regiment, Avho was
stationed there in 1874, states in a letter given to me by the Town
Clerk of Plymouth, that notwithstanding the effluvia pass directly over

the citadel in certain directions of the wind, the battalion had not been

in a healthier state for the last 10 years than it was at the time he wrote.

He adds, “The smell is intensely disagreeable, but luckily the barracks
“ are constructed on such an elevated and exposed position that these

“ vapours are never allowed time to settle down, but are blown over it

“ by the prevailing breeze. Were the barracks, however, built on a much
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“ lower and more confined space, I have no hesitation in saying that I
“ should consider the fumes would have a very deleterious effect upon
“ the health of the troops.” Dr. Littleton, the Medical Officer of
Health, could give me no more definite information in respect of the
effect of the effluvia upon the general health of the civil population

;

nor could Dr. Finch, Medical Officer of Health for Charlton, nor Dr.
Wise, Medical Officer of Health for Plumstead, in respect of the effluvia

which, proceeding from the manure factories on the Thames, created a
serious nuisance in their districts. Dr. Gordon, of the Woolwich
garrison, stated to me in conversation that, in the event of any severe
epidemic occurring, evil would, in his opinion, probably result from
these nuisances, on the principle that anything which “upsets” the
nervous sj’stem, predisposes an individual to suffer. But although I

have made a good many inquiries in this aspect of the subject, I have
failed to obtain any facts, so far as the ordinary epidemic maladies of

the country are concerned, corroborative of this opinion. Dr. Davies,

the accomplished Medical Officer of Health for Bristol, distinctly

affirmed to me that these diseases spread no more extensively, and are

no more fatal in St. Philip’s Marsh, where manure nuisances abound,

than in other parts of Bristol peopled by a similar class of persons. I

am disposed to give great weight to the result of this gentleman’s ex-

perience, as all would do who know the precision of his work and his

logical mind. Moreover, throughout my inquiry, I have as yet found
no reason to believe in any opposite view. Dr. Kingston, who has one

of the largest medical practices at Plymouth, and has given some
attention to this subject, tells me that he has never seen disease (other

than temporary^disturbance of health such as has been referred to above)

produced in healthy people by exposure to the vapours proceeding from
the manure works there, but he has seen sick people made materially

worse. Especially in bronchitic and phthisical people (who sometimes

come to Plymouth for the benefit of the climate), he has observed the

cough to become more irritable after exposure to the effluvia. He says

further, as to his personal experience, that the fumes from the manure
establishments have distinctly caused smarting of his eyes at a distance

of half a mile from the works. This, again, is a gentleman whose state-

ments upon such a subject are entitled to much consideration. Further,

I may add that I have not been able to discover that the workmen in

manure manufactories suffer in any material degree, or in any definite

manner, from their occupation. No doubt the statements of workmen
on this subject must always be received with some qualification, but

in the main I believe they have told me what is correct. But they

take care not to expose themselves to the action of the concentrated

effluvia. The most dangerous part of their work is the removal of the

freshly made manure from the “ hot den,” but they take care not to

work there until all the doors have been opened, and until a free current

of air through the den has been established. For myself, what I chiefly

experience in the most offensive parts of manure works, such as the den,

is more or less smarting of the eyes.

That exposure to the concentrated effluvia from a bone manure

establishment may, notwithstanding, be followed by dangerous and even

fatal symptoms appears to be shown by a case narrated by Dr. Adams
in his pamphlet referred to above, the occurrence of which case indeed

was the occasion of the pamphlet being written. The case briefly, .was

that of a gentleman, said to have been in good health, who, while

journeying by railway near Inverness, encountered at a small stopping

place a volume of vapour, apparently there concentrated, from a bone

manure works close by. lie immediately became sick and faint, with



vomiting, which became bilious and continuous, and these symptoms

were followed by abdominal pains and great prostration. Feeling better

on the fourth day, he attempted to rise, but fainted away and died. It

was suggested chat this was a case of irritant poisoning from the vapours

inhaled, but as no post-mortem examination was made, and as there are

many latent bodily conditions of disease conceivable in which such

symptoms, followed by a fatal issue, might result from a severe and

continuous attack of vomiting (however induced), this view cannot be

regarded as established. Dr. Adams goes further, and (p. 23) points

out that the symptoms which characterised this gentleman’s sudden

illness accord with those of arsenical poisoning, but later in his pam-
phlet (p. 75) he says, “ We” ( i.e., Dr. Littlejohn, Dr. Dunlop, and him-

self) “were satisfied that the conditions of advanced age and of the
“ nervous shock, caused by the inhalation of disagreeable and dreaded
“ effluvia, were important factors, and had aided materially the depres-
“ sing influence under which the sufferer succumbed. We, therefore,

“ by no means attributed the fatal result to arsenic alone. We were
“ satisfied that if there was to be anything like a real explanation of
“ Mr. Frazer’s symptoms, it must be sought in that aggregate of con -

“ clitions out of which they had arisen. In short, we were of opinion,

“ as was also the magistrate who pronounced upon the case, that com-
“ mon sense and special professional knowledge alike directed clearly to

“ the conclusion that the immediate symptoms and fatal results were
“ due essentially to irritant poison or jjoiso?is, and that those poisonous
“ influences were contained in the manure vapours.”

The offensive effluvia from artificial manure works may have tlieir

source, 1, in the reception of the raw materials, and their retention or

accumulation on the premises prior to use
; 2, in the preparation of the

raw material for use ; 3, in the process of their manufacture or mixing

;

4, in the removal of the hot product ; 5, in accumulations of the manu-
factured article, and the general odour pervading manure works at all

times, and carried to a distance beyond them by the wind blowing over

and through them.

1. In accumulations of the raw material.—There is nothing offensive

about accumulations of coprolites or mineral phosphates. The ammo-
niacal odour sometimes perceived from a heap of guano does not travel

any considerable distance, so far as my experience goes
;
leather cuttings

are inoffensive, and so in my experience is sugar scum. Large accumu-
lations of recently boiled bones are very offensive, as I have pointed out

under the head of “ bone boiling”; and the disembarkation of putrid

bones from canal boats for use at manure works has, in my experience,

been a source of nuisance. Accumulations of night-soil, putrid flesh,

putrid blood or blood clot (from blood-albumen works), or of putrid fish,

are necessarily very offensive; and so also is glue makers’ “scutch,” if

it arrives at the works long after leaving the pans and in uncovered
vessels. This is, of course, especially the case in hot weather. Even dry
fish marc (e.g ., the dried Manhaddan used at Morris and Griffin’s works),

not ordinarily offensive, may become so under some circumstances,

as when it has become wetted during ship transit. Accumulations of

shoddy are ordinarily inoffensive, but they may become offensive under
some circumstances, as for example, when they become spontaneously

heated, a process to which they are subject on account of the oil the

shoddy may contain. For example, during my visit at Plymouth, I

found an offensive rancid butyraceous odour, resembling that which I

have experienced as proceeding from a heap of damaged wheat, to pro-

ceed from some shoddy recently brought upon the premises of Messrs.
Burnard, Lack, and Alger. The shoddy was said to have been damaged

R 1400. j.
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by sea water during its sea passage. The odour was strong just outside
the works in the public road, and was disagreeably perceptible for some
distance from the works. In one of the works near the Victoria Docks
some shoddy was at the time of my visit smoking freely, and emitting
an odour of burning animal matter.

2. In the preparation of raw material for use.—I have elsewhere
referred to the nuisance from bone boiling under the head of “ bone
boiling.” 1 he dissolving of leather and shoddy gives rise to offensive
vapours, but not of a nature to be distinguishable outside the works from
the other odours proceeding from them. The mixing of fish and shoddy
with sulphuric acid is very offensive, and so in a still higher degree is

the process of drying fish upon open kilns. These processes are especially
disgusting where the fish is putrescent. The vapours proceeding from
the extraction of fat from glue makers’ scutch preparatory to its con-
version into manure has also, when carelessly performed, been productive
of considerable nuisance.

3. But one of the chief sources of nuisance from manure works is the
process of mixing the materials. The vapours given off are, as I have
pointed out above, irritant and offensive. When the manure is made in
open vessels, these vapours escape into the atmosphere of the building,
and through windows or openings in the roof, or through the unpointed
tiling of the roof into the atmosphere outside. The same thing happens,
although to a less extent, when the mixing is effected in mixers insuffi-
ciently closed, or not provided with due arrangements for drawing off
the vapours from the mixer as they are produced. Where the vapours,
however, are made to pass, as is now usually the case, through a flue
into a chimney, more or less decomposition occurs within the flue, silica
is deposited as a white snow-like material (sometimes to such an extent
as almost or entirely to choke it up), and, where bones are used in any
quantity, bone dust is deposited with it. The bone dust, however, is
only carried mechanically into the flue, so that it stains the deposited
silica only in the part of the flue nearest to the mixer. The silica and the
bone dust deposited mechanically absorb any condensed water holding
in solution more or less liydrofluosilicic acid. So much of the vapour
as fails to become condensed and deposited within the flue passes oft’ by
the chimney shaft, and may give rise to offence wherever the vapours
reach the ground.

4. Another principal source of nuisance is the removal of the manure
from the hot den. At some works, as I have already stated, there is no
hot den, but the manure is discharged from the mixer directly on to the
floor of the building. In such a case as this, the action of the sul-
phuric acid on the other materials continuing, the same results follow as
when the manure is made in an open mixer. When I visited Purser &
Co.’s works at Millwall this proceeding was going on at one part of the
building, and large volumes of steam of the ordinary offensive odour
wei e issuing fiom the ioof,.and would continue so to issue until the
manure became sufficiently cold to give off no large bulk of vapour.
The principal use of the closed hot den is that it obviates this continued
Cocape of the vapoui which is formed during the reactions going on after
the manuie has been discharged from the mixer. If the manure is per-
mitted to remain long enough in the den to become cold or nearly cold,
it may be lemoved without giving rise to offensive effluvia of a serious
charactei . But in establishments where much work goes on, and espe-
cially in the busy season of the year, this is, under present arrangements,
said to be impi acticable

j and the manure is removed hot. or more or less
warm, according to the shorter or longer time it has lain in the den; and
then the vapours which, under long retention, would have become con-

's

>
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densed, are given off into the atmosphere, and escape from the den into

the air outside through the openings provided for tight and ventilation.

It is remarkable how long a bulk of manure will remain hot in the den.

It is still sufficiently hot to emit offensive fumes on removal at the end of

three days from mixing, and probably, in some cases, much longer. I

had, when at Plymouth, a personal experience of the nuisance arising

from the removal of the hot manure at Norrington’s works, at a time
when no actual mixing was going on, but when the contents of one of

the hot dens were being dug out, carried through the open air to the

warehouse, and shot down through the roof. I have some reason to

think that at Norrington’s lower works this process is more offensive

and more productive of nuisance than even the mixing.

5. But apart from the processes of mixing and removal from the hot
den, there is commonly, even when no work is actually in progress, a
general offensive smell issuing from establishments of this character
which is sufficient in most cases to proclaim their immediate vicinity.

This smell, which usually pervades the interior of the building, is due
partly to the stirring up of the manure in the manipulationsand mixings
which take place there, and which favour the escape of pent-up vapours
either retained mechanicallv in the masses removed from the den or

which may have been generated after its removal for storage, partly

to the odour which from long use has become attached to all parts

of the inner surface of the works, and partly to the presence of

stores of the manure from which vapours continue for a long time to

be evolved. It is, however, a comparatively trifling affair. Never-
theless the offensive odour from this source may travel to a con-

siderable distance. For instance, at my last visit to Hill’s manure
works on Greenwich marshes, I perceived the odour quite distinctly at a

distance of full half a mile in the direction towards which the wind was
blowing. On arriving at the works I found that no mixing was going
on, but there was a quantity of manure which had been discharged upon
the floor on occasion of the last mixing, about a week previously, and
was being dug away for screening. It was hard but still warm. The
nuisance is much greater, however, in some works where much organic

material is used and no deodorant is added to the manure. In “ scutch
”

manure works, such as Turner’s at Bristol, where the manure is heaped
up to dry by spontaneous heating, the exhalations from the accumula-

tion are very offensively perceptible for a long distance from the works,

and, except through changes in the wind, the nuisance is not inter-

mittent like the nuisance from superphosphate works. Even after the

manure has become dry enough to be screened, the heating, with

evolution of offensive effluvia, still continues. But lam bound to add

that this mode of drying, offensive as it is, is not nearly so offensive as

the process of artificial drying which I saw pursued at the works on

Erith marshes, and which appeared to me to be the main source of the

intolerable nuisance from these works which was complained of by the

Woolwich garrison.

I have now to describe the means which have been adopted in the

works which I. have visited for obviating or minimising the nuisances

referred to, and such as have presented themselves to my mind as likely

to bring about this result. In establishments where the manufacture is

conducted on a small scale, little or nothing is attempted in this direction

;

and the same may be said also in respect of a certain number of esta-

blishments where the manufacture is conducted on a large scale. With
respect to some of the latter, however, such as the works atBramford in

Suffolk, and those at Redbridge, Nursling, and Eling, near the head ol

Southampton Water, it may be said that the adoption ol special means
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of preventing nuisance (considering that, so far as I have been able to
gather, no serious injury is done to vegetation by the vapour emitted) is

unnecessary. These and similar works located in an open country
district with few or no dwellings within a mile or two of them, such
as there are being much scattered, can scarcely be much nuisance to
anyone. Such places are naturally the proper places for setting up
offensive businesses.

1. As to the prevention of nuisances from raw materials. No objection
can properly be raised to the bringing of offensive matters to manure
works. It is the proper place to bring many of them to, and the
utilisation of refuse matters is a source of much wealth. But they
should be brought in an inoffensive manner, should be stored so as not to
be offensive to the neighbourhood, and used up as speedily as possible.
When describing some other offensive businesses, e.g., “ glue making,”
I have shown how the refuse matters from them may be, and sometimes
are, transmitted without causing nuisance. The reception of scutch at
the works at Erith marshes was some years ago, (when I made a report
to the Board upon some offensive business on the banks of the Thames),
one source of the nuisance complained of; but since that time one of
the establishments visited has ceased to manufacture, and at the other
(Bevington’s) the scutch is now received fresh at the works, packed in

palm oil drums, and closely fastened down. Their transmission in
closed barrels or covered carts or barges, and their storage under cover
in close buildings or receptacles are, when practicable, an obvious pre-
caution against nuisance. In other cases an efficient protection against
the creation of nuisance might be found in covering the offensive
material with some cheap deodorizing powder which would not damage
the manure to be manufactured from it

; sulphate of lime, charcoal
in some form, or even earth patted down upon the heap might, for
instance, be used. The best modes of dealing with recently boiled
bones have been already described under the head of “ bone boiling.”
Night-soil should be stored either in the covered privy pans in which it

is received, or in well-cemented pits closely covered, from which it may
be pumped as required for use.

2. As respects nuisances from the processes to which raw materials are
subjected preparatory to mixing them with other substances into manure,
I need only refer to the following :

—

a. Any nuisances from the dis-
solving of shoddy or leather may be minimised or altogether prevented
by the use of steam heat in the process, and by carrying the fumes
into a sufficiently tall chimney shaft, b. The nuisance from mixing
fish with shoddy and sulphuric acid may be prevented by performing
the process in a closed building from which the offensive air is

drawn off through a fire (as practised at Musk’s cod-liver oil manufac-
tory at Sculcoats, p. 88). e. The nuisances from drying fish can only be
abated by adopting means of drawing off the moist offensive air by
means of a fan or chimney draught, and conducting it through a fire,

or first through a condenser of some effectual kind, and then through a
fire. I saw a curious attempt made at Hart’s establishment at Wil-
mington, near Hull, to abate the nuisance of kiln drying. In a building
provided for the purpose is a kiln or stone floor heated by flues beneath.
It forms the floor of a close chamber, about 13 yards square and 6 feet

high, the roof or ceiling of which is made of stout laths or narrow
planks of wood with narrow spaces between them This ceiling forms
the Hoor of a chamber above, on which is laid first a layer of damaged
cockles and above this sawdust moistened with sulphuric acid. This
layer is renewed once in two or three months, and then goes for mixing
with manure. It is supposed that the warm vapours from the kiln
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passing up between the laths, and also those from the layer of cockles, On Effluvium-

are absorbed by the sulphuric acid. To a certain extent no doubt Di\2toikrd
by

some such action is exerted, but, while the nuisance is considerably
lessened, the proceeding does not altogether prevent the diffusion of
the offensive smell through the works and in the immediate neigh-
bourhood. For drying fish, probably the best apparatus is Milburn’s
dessicator, when it is provided with such means of carrying off and
burning the evolved vapours as I shall describe presently as having
been in use at (he poudrette works of the Town Manure Company at
Bilston, p. 172. d. I here are three modes of dealing inoffensively with
scutch for the removal of fat, which I have seen in use at different Scutch,

works. The principal point, however, to be attended to is to deal with
the scutch at a very early period after it has been removed from the
glue pan. One of the methods I refer to is that adopted at Turney’s
glue works in Stourbridge. The apparatus used is represented in the
subjoined drawing and sectional plan (Fig.5). The scutch mixed with acid
is heated by free steam in a large pan A, provided with a rim a, containing
water, into which dips the edge of a conical cover B, so as to form a
water lute when the cover is let down. A short length of pipe b,

closed at the top, rises from the apex of the cover, and it is surrounded
by a ring of perforated pipe c, from which cold water -constantly flows
in a stream over the outside of the cover into the grooved rim of the
pan, from which a waste pipe d carries it away. By this means the
steam within is condensed and runs down the inside of the cover into

Fig. o.
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tlie rim. The fat is ladled out and the residue is run off into a

covered tank outside the works to cool. Another mode is that now
adopted by Messrs. Bevington and Proctor at their scutch works at Erith

marshes, one of the establishments complained of as nuisances in 1873.

The apparatus used is represented in Plates 17 and 18. The scutch

with a due quantity of brown sulphuric acid is introduced into a close

cylindrical leaden vessel A, cased in wood and charged through a circular

opening a
,
about 18 inches wide, at the upper part, which opening is

closed during working by means of an iron cover firmly screwed down.

Within is a stirrer B, the shaft of which passes through the centre of

the top of the vessel. When the cylinder has been charged and closed

up, steam at a temperature of about 220° is thrown in and is left on

for about two hours. There is a safety valve b, but very little steam

escapes by it, not enough to be perceptible by its odour outside the

works. At the expiration of the two hours, the steam is turned off and

the whole is left to settle until the next day. The fat is then ladled

out through the charging opening, and the residue is run off into the

delves through a discharge opening c, about 14 inches wide and 5 inches

deep near the bottom of the vessel. During the steaming this opening

is closed by a sliding door fixed firmly down by a cross bar and screws.

The only nuisance that can arise here is during the running off of the

residue; but the locality is very open and far from buildings ;
and, as

a matter of fact, the nuisance from the scutch works on Erith marshes

has not been made, so far as I can learn, a subject of complaint, since

the scutch has been brought in a fresh condition in well-closed casks

and this plan of extracting fat has been adopted. Another mode of

dealing with scutch for the extraction of the fat is that pursued at

Nickols and Son’s works in Leeds. The scutch is dealt with while

quite fresh from the pans. It is immediately put into a large tub with

water and some sulphuric acid, steam is thrown in to separate fat which

is taken off, and the scutch enclosed in coarse bags is then subjected to



159

pressure in a strong hydraulic press, close shut up with a door, while steam

is thrown into the press. The fat pressed out flows off from the bottom
of the press, and is collected and subsequently refined by remelting by
steam heat. The pi'essed scutch has little or no odour, and can bo kept

without heating or otherwise becoming offensive if stored under shelter.

It is still fit for manure making.

3. As to the nuisances from the process of mixing. Of the offensive

vapours given off during the mixing it may be said that some are con-

densible by cold, some soluble in, or decomposable by Avater, and the

remainder destructible by fire. The only question then to be deter-

mined relate to the best mode in which these three agents—cold, water,

and fire,—can be applied under the circumstances of manure Avorks.

The principal means in use in the manure Avorks I have visited are

long flues leading toa chimney stack, water towers or “scrubbers,” and
the furnace. But, when the mixer is not closely shut up, it is not suffi-

cient to have such means provided Avithout some motive power to draw
the vapours from the mixer. The motive power in use is sometimes the

draught of the chimney stack and sometimes a fan. With a Avell-ciosed

mixer (such as is in use at Burnard, Lack, and Alger’s works), the

pressure exercised by the Arapour therein may suffice for all practical

purposes. I propose to show hoAv far in my experience these several

means are efficient, and what accessory arrangements are in use, or may
be suggested, to ensure success. I Avill do this, as far as I can, by

examples of actual working.

a. In simple superphosphate making, the use of a longfine appears to

suffice to prevent nuisance. So far as I have been able to ascertain by

as full an inquiry as I could institute, it is completely efficient at the

works of Thomas Vickers and Sons, in Manchester, and at the works of

the same firm at Widnes. The long flue has also been adopted as a

means of preventing nuisance at Messrs. Morris and Griffin’s works in

Wolverhampton and in other works, and as an accessory means it is in

use in many other works.

The object of the flue is, by its cooling operation, to promote the con-

densation of the steam, which, in condensing, takes down with it the

hydrofluosilicic acid formed
;
and to afford space and time for the deposi-

tions of these condensed vapours and of the silica, before they arrive at

the chimney by which they Avould otherwise be discharged into the air

outside the works. These matters are always found in flues proceeding

from large superphosphate mixers and dens, and with them a notable

quantity of arsenic. Mr. William Vickers, of Manchester, recently made
for my satisfaction an examination of the vapours proceeding along his

flues at his Widnes works. At a distance ot“ about 216 feet from his

mixer, notwithstanding the excellent arrangements for arresting deposit

which I shall presently describe, he still found a very small but still

estimable quantity of fluorine compounds, the mixing at the time the

examination Avas made being in full operation. I mention this to show

that eAren in his case the flue is not in any way too long, although it is

continued 206 feet further to the bottom of his chimney shaft. Mr.

Burnard, of Plymouth, tells me that he found arsenic in the flue leading

from his den (which receives the vapours) to his condenser. Mr. Adams
also gives in his pamphlet (page 52) a summary of an aualysis of

flue deposit in Avliich a trustworthy chemist found in the moist deposit

* 1 19 per cent, of arsenious acid. These arc the most irritant of the

various constituents of the manure vapours. I have no observations

to show in Avhat proportion, actual or relative, they are deposited at

various distances from the mixer.
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At Vickers’ works in Manchester (see Plate 19) a short flue 12 inches
square passes from the mixer to a wooden box or chamber, about 18 feet
long- and 34 or 4 feet wide and deep, in which at equal intervals are
Ihreo partitions dividing it thus into four subsidiary chambers or boxes.
The partitions spring alternately from the top and from the bottom
of the chamber, and there is a space left at the bottom or top, as the
case may be, by which the subsidiary chambers communicate. At
the bottom of each subsidiary chamber is a door through which the
deposited silica or dust is from time to time removed. From this
chamber or box there is a communication with the upper part of a brick
tower about 14 feet 6 inches high and 2 feet 7 inches wide in either direc-
tion, which tower or chamber also has a communication with the “hot
den.’ In this chamber more silica is deposited. There is a shorter
brick chamber adjoining it with which there is a communication 4 feet
from the bottom of the longer brick chamber, so that the silica which
accumulates in the latter, falling below the communication, does not
choke it up, and is removeable by a door at the bottom. From this
smaller brick chamber the vapours pass into an underground flue 150
feet in length, which terminates in the chimney shaft having an eleva-
tion of 210 feet. The result of this is that the silica (the measure of
decomposition of the fluoride) is deposited in great part in the wooden
chamber and brick tower, the former being cleared out twice a week and
the latter once a month

;
and that beyond the first 15 yards of the flue

the amount of deposit is scarcely appreciable. The flue only requires
clearing out about once a year. Wherever the silica may be removed it

is so wet with condensed steam holding hydrofluosilicic acid in solution,
that it may be pressed by the fingers into a paste. At the Widnes works
the arrangement is very similar (see Plate 20). A 3-foot square wooden
flue, rising from the top of the mixer, extends round the platformed part
of the building in Avhich the mixer is situated for a distance of 120 feet
before it reaches the brick chamber or tower

;
and every 8 feet, in the

course of the first 84 feet, is a partition rising from the "bottom* nearly
to the top of the flue, so that there are 10 such partitions. The silica
deposited in the chambers thus formed is removed at short intervals by
raising the top of the flue. The brick deposit tower is of the same
construction as at the Manchester works, and from it an underground
flue, 3i feet high and feet wide, passes a distance of 302 feet^to the
chimney shaft of the works, which is of an elevation of 135 feet. There
is a damper to control the exit from the mixer, to which exit is given
an ai ea of a foot to a foot and a half, and there is another over the
deposit tower with an opening of about \\ feet. The wooden flue from
the mixer is cleaned out once a week and the first part of the underground
flue about once a fortnight. On opening the first part of the° flue I
found a deposit of about 16 inches, the result of a fortnights’ working

;

and about 96 feet further a deposit of 10 inches, the result of 12 months
continuous working. The motive power at both works is the draught
of the chimney shaft, and it is sufficient to produce a strong draught
down into the mixer when it is opened. Mr. William Vickers sums up
the length of flues and the reason of differences at the two works thus
in a letter to me \ “ At IManchester we have, therefore, 22 feet from mixer
“ to wooden chamber, which is 18 feet long to a tower 14 feet 6 inches
“ high, and 150 feet to chimney, total length 204 feet 6 inches. At
“ Widnes 120 feet of wooden chamber (or flue), 18 feet of tower, and
“ 302 feet of flue to the chimney, total 440 feet. At IManchester we
“ mix on an average 100 tons of manure per week; and, one half of
“ the raw phosphatic material being boiled bones, we have not the same
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“ amount of deposit to contend with as at Widnes, where it is nearly On Effluvium.
“ all mineral phosphates and where the quantity made averages nearly

'

'fafi
by

“ 300 tons per week.”
At Morris and Griffin’s works at Wolverhampton the motive power in At Morris ami

use to draw the vapours from the mixer is the same as at Vickers, Griffin’s works,

namely, the draught of the chimney shaft of the works. It is a rather
higher shaft than that at Vickers’ Manchester works, heirm 235 feet in
height from the ground. The vapours from the mixer are conducted to
an underground channel or flue 6 feet high by 3 or 4 feet wide without
any baulks or divisions, which extends to a distance of 250 feet to the
chimney shaft with which it is made to communicate. The flue is said
sometimes to have in it 2 feet depth of the ordinary siliceous deposit.
There are dampers provided for regulating the draught. The deposit in
it is cleared out, it is said, about once in six weeks. The tall chimney
stack was erected eight years ago. Prior to its erection the nuisance ail
.around the works was very great, but since then the nuisance in the
immediate neighbourhood has been greatly lessened, but offensive effluvia
are now said to be perceived at a distance of 1^ mile from the works
where they were not before noticeable. They are not a very great nui-
sance there, but they are said to be unpleasantly perceptible. They are
said to be a greater nuisance in some parts of Wolverhampton when the
wind sets in the right direction, but this may be from the emptying of
the den, or from some other part of the process than the mixing, which
Mr. Fuller, the managing partner, says is only performed during three
or four hours at night. I he average weekly out-put from the mixer is

about 300 tons. One charge for the mixer would consist of, say, 40 cwt.
of phosphatic material, and 20 to 40 cwt. of chamber acid. The charges
of mineral phosphate only would have about equal weights of acid and
phosphates. The average time of each charge in the mixer is about
15 minutes, an unusual length of time, but a period calculated to favour
the elimination of much of the vapours before the manure is discharged
into the den. The superiority of the flue arrangements at Vickers’ works
appears to lie in the baulks introduced into the wooden box or channel
into which the vapours first pass, in the tortuous course which the
vapours have to pursue, and in the greater length of flue which they
have to traverse. The course of the vapour is subjected to a variety of
obstructions which serve to arrest its onward flow and afford opportunities
for the re-action of the watery vapour on the gas it has to decompose,
and for its condensation, as also for the arrest of the silica deposited
which has to sop up the condensed matters.

b. The flue acts mainly on the principle of condensing the vapours by b. Use of a cold

cooling; but in some works endeavours, more or less successful, have water condenser,

been made to condense them by the direct application of cold water.
This is effected either by means of q shower or by means of a
“ -scrubber,” that is to say, a tower partly filled with some material over
which a spray or shower of water is made to fall. Where this is the
mode adopted, I have usually found the use of a moderately long flue, or
of a fire, or of both, conjoined. Passing the vapours through a fire

appears to be necessary for the entire destruction of organic vapours.
The most successful of the arrangements for condensing by a shower of
water are to be seen at Newton’s works in Bermondsey and Hunt’s Newton’scascadc
works at Bow Bridge. Both these works were formerly sources of great (

'omlcilscr-

nuisance, but they are not at all complained of now, so that the pre-
sumption must be that the means adopted to prevent nuisance have been
successful. Newton’s are comparatively small works, and the apparatus
first put up was only tentative. From one end of the mixer an opening,
the entire width of the mixer and about 15 inches deep, communicated
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with a wooden channel which joined another similar wide channel pro-

ceeding from the hot den. At a distance of about 3 yards from the

mixer this channel communicated with the upper part of a water tower,

in which the vapours met with the shower. This tower was constructed

of wood, was square with a diameter of 3 feet, and was 18 feet high. At
the top of the tower was a cistern which was kept well supplied with

water pumped into it in great abundance from a well upon the premises.

The floor of the cistern was perforated like a colander with large holes,

so that when water was pumped in, it fell down the tower in a heavy

shower. It was so arranged that the water, after arriving at the bottom,

was made to fall over an edge into a cistern below, in such a way as to

form a broken sheet of water or cascade about 3 feet in height (through

which the vapour had to pass), and it then flowed away by a brick drain

with which the cistern communicated. From this drain there was a

flue passing to the ashpit of the furnace of the boiler which works the

steam machinery employed for pumping up the water and other pur-

poses. The fall of the water produced sufficient vacuum to cause a

strong draught from the mixer and hot den. Since my first inspection

of these works, alterations have been made which the proprietor believes

have rendered the apparatus more efficient than it was before. A series

of wooden shelves springing alternately from opposite sides have been

put into the tower and these shelves have attached to them at their sides

vertical pieces, having for their object to direct the flow of water towards

the middle of each shelf. In this way, instead of one shower of water,

a series of splashing showers and cascades has been obtained, through all

of which the vapours have to pass on their way to the drain. But

with this change in the arrangement of the tower it has been found

requisite to interpose a fan between the condenser and the fire.

Plate 21 shows the arrangement, with the exception of the fan. Such

an arrangement as this is only practicable where there is a similar

abundance of water obtainable, but where this convenience exists

nothing can be better. At Hunt’s establishment the shower is not so

heavy. From the mixer, from the hot den, and from all parts of his

large buildings where bones are boiled and then dried by spontaneous

heating, and where manure is made and stored, wooden square flues

about 2 feet wide conduct vapours to a washing tower or chamber and

thence to the back part of the ashpit of his boiler furnaces. At these

works, however, it is necessary, from the deficiency of draught and the

large capacity of the buildings to be ventilated, to use a powerful fan

to draw off the vapours. These arrangements, which are quite efficient,

were made under the advice of Dr. Letheby and myself some years ago.

(See also “ Bone boiling.”)

The use of a “ scrubber,” however, is far more common than the use

of any such -water tower as I have just described.

Plates 22 and 23 show the arrangements for condensation at James

Gibbs & Co.’s works at Victoria Docks. There are four mixers, two

being used for mixing superphosphate and two for mixing guano. From

the mixers and from the dens, at the places where the mixers discharge

themselves into the dens, are square wooden flues or channels, varyiug

from 133 to 35 feet in length and terminating at a fan. This fan

draws off' the vapours from the mixers and dens and drives them

through the condenser or scrubber. The form and dimensions of the

condenser are shown in the drawings. It is fitted within with several

stages formed of squared, wooden bars, loosely fitted edge-wise into

appropriate racks, and so laid that the rods of each pair of stages cross

those of the pair of stages above and beneath, at short intervals. Above

is a perforated leaden tray or colander supplied by a tap with water,



which water falls as a shower upon the intercepting bars within the con-

denser, and between them to the bottom of the condenser where it runs
off to the drains. The vapours enter below and pass out by a short length

of pipe above into the chimney shaft. At one side of the condenser is

a closely-fitting door, the removal of which exposes nearly all of the in-

terior. When the condenser was thus opened for my inspection, I
found a considerable amount of siliceous deposit lying at the bottom of
it, and on the several stages. The manager stated to me his opinion
that the efficiency of the arrangement depended less upon the flow of

water than upon the obstruction afforded in the condenser to the

passage of the vapours, affording time for the decomposition of the
fluoride, and arresting the products of the decomposition. Neverthe-
less it would be certainly less efficient than it is without the flow of

water which serves, or ought to serve, to keep the passage between the
bars free and to wash down condensed matters. It was at these works
that Dr. Dupre made the observations recorded in the Appendix to this

Report. He found that the gases after having passed the scrubber con-

tained no appreciable traces of any fluoride compound, but they still

contained traces of arsenic.

There is a very similar arrangement at the works belonging to the

same firm at Plymouth. Here the mixer is near the end of a long
building, and discharges into a den at the end of the building, the

communication between the mixer and den never being quite closed.

A short channel from the mixer conducts the vapours from it and
from the den through the mixer to a fan which drives them along a
2-feet square wooden flue or channel, about 90 feet in length, to a
condenser arranged similarly to that just described. About every
10 feet in the length of this flue is a cover, screwed down, which is

removed, it is said, about once a month for the cleaning of the

flue from deposit. The condenser, generally arranged with bars as in

the London works, is differently arranged above. The vapours pass

out through a channel which runs through the middle of the

colander-like cistern above, by which water flows into the condenser.

The colander, therefore, is ring shaped. While the condenser was
open I had the water turned on, and found that very little flowed in

consequence of the choking up of the holes in the colander. The fore-

man told me that they were quite aware of this defect, and that each
time before working the hole3 were cleared. I have no doubt that this

was a correct statement, since, although the condenser had not been
cleaned out for a fortnight or three weeks (notwithstanding that

work had been going on during that period) there was very little

deposit in it—very much less than in that at the London works. This
smallness of deposit was no doubt in part due to the greater length of

the flue. From the condenser a flue, 16 feet in length, leads to the

chimney shaft. It had not been cleaned out for two months, and I

found in it along its whole length a deposit about one inch in depth.

Hence some of the vapours must have escaped by the chimney stack,

80 or 90 feet high, although the greater part had evidently been

arrested.

The most complete and apparently most effective “ scrubber ” I have
yet seen is that in use at Burnard, Lack, and Alger’s works at Plymouth.

Since these works have been made the subject of much unfavourable

comment in Plymouth, and have been there regarded (and, as I believe,

not very justly on all occasions) as the principal source of the manure
nuisance complained of at the Hoe, and referred to in the memorial
presented to the Board, I propose giving a full account of the works,

while describing the efforts made by the proprietor to avoid the produc-
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lion of nuisance. I have visited the works four times with an interval
of a year between my second and third visit, and have altogether
spent many hours in the works. The works in Sutton Road have
been established about 16 years, and cover about two acres of ground.
They are situated, in two parts, one on the north and the other on the
south side of a public roadway, at the edge of the town, and close to
the gas works, some ammonia works, some tar works, a candle factory
where palm-oil is distilled and fat melted, and also a most offensive
shoot of town refuse belonging to the Corporation

;
that is to say, they are

close to a number of other offensive business establishments, the effluvia

from which must also be wafted towards the town when the wind
carries the mammal vapours in that direction. It is, therefore, quite
possible that persons not sufficiently instructed to distinguish between
different industrial nuisances, may sometimes have attributed to the
manure works a nuisance which may really have had a different origin.

I was informed by the firm that the materials which they use (varying
them according to circumstances) are crushed bones (foreign), Carolina,
Lisbon, and French phosphorites (chiefly), coprolites, Peruvian guano,
shoddy, sugar scum, and gypsum. The sugar scum has in the mass a
sweetish odour not at all unpleasant. Manure makiug is mostly performed
on the north and south sides alternately. On both sides the mixer is of
the same construction. It is a close box with the usual stirring arrange-
ments, and it is fed through a channel packed full of dry material which
prevents any exit of vapour in that direction, and which is moved on
by means of a screw working in the channel as described in an earlier

part of this section of my report. The acid is introduced in definite

quantities by a pipe from the acid tank. No vapours can possibly escape
from the box during mixing, or if they ever do, only quite accidentally.

There is one close den below the mixer on the north side. It measures
in superficial area 35 feet x 27 feet, equal (with the corners cutoff)
to an area of 800 feet, with an height of 12 feet, and is capable

of containing 200 tons of manure—one or one and a half day’s working.
It is closed completely during the mixing by means of a large

wooden door firmly barred up. On the south side there are two dens

associated rvith the one mixer, and there is an arrangement by which
the contents of the mixer may be discharged into one or the other

as may be desired. These dens are capable of containing each about 90
tons of manure, and they are worked alternately. Each is roofed above
by a wooden flooring, which at the time of working is sealed against

escape of vapour, (and, as I took pains to ascertain, effectually) by a layer

of dry materials. When closed the superficial area of each den is about

20 feet x 11 feet, and the height 14 feet. The mixing of each charge

occupies about four minutes, and the mixed manure is discharged into

the den by a valve worked from outside the mixer. There was no un-

pleasantly perceptible odour about the mixer while it was at work. I

may now proceed to describe the condensing arrangements, premising

that on both sides the manure and the vapours evolved are both made
to pass into the den, which thus becomes a first large receiving and

partly a condensing and deposit chamber for them. So much of the

silica and hydrofluosilicic as condense there becomes mingled with

the manure, and would exist there propably as hydrofluosilicic acid and

silica only. Beginning my description with the works on the north side :

There is, proceeding from the den, a short length (2 feet 6 inches) of

12-inch pipe leading from it to the condenser; and from the condenser

there is an underground flue 50 feet in length leading to a fire. The
condenser is constructed as shown in Plate 24, and is of the form aud

dimensions there indicated. It consists of three vertical chambers of
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brick. Ihe first contains nothing-

,
but the second and third have at their On .Effluvium-

lower halves perforated bricks, evenly but not too closely laid. Above Di^Baiiard!^
is a tank Avell supplied with Avater for use in the condenser. There
is an excellent arrangement for throwing in the water into the condenser.
It floAvs by a pipe into each compartment. The bottom of the pipe is
open, but capable of being closed entirely by means of a plate or button
which can be raised against the opening by a screw working through the
length of the pipe from above. When this plate is slightly lowered the
water Aoavs out in a thin sheet resembling an open umbrella in shape,
and falls doAvn through the chambers and loose perforated bricks at the
bottom, whence it is carried away by the drain. The arrangement of
the supply pipe is .shown in Plate 24. After each working, a plug in the
cistern above is opened, and a flush of water is sent through each chamber
to clear it of any deposited silica. The vapours from the den enter
the upper part of the first chamber, pass into the lower part of the second
chamber, betAveen the bricks, and enter the third chamber above the
sheet of water through which, or through the spray from Avhich, they
must pass out among the bricks beW to the underground flue leading to
the fire. I examined this condenser Avhile mixing was goino- on. In the
first chamber the vapours Avere overpowering above the sheet of water

;

while in the second and third they are decidedly much less perceptible.
Ihe next day, when no mixing Avas going on, I had the third chamber
opened below at ci, and also the first 5 feet of the underground flue
leading from it, and again another part of the flue about 34 feet from
the condenser. The bottom of the condenser had not, I Avas told, been
opened foi fhe years, yet all I found Avas some slimy deposit upon the
bricks, the passages through and betAveen them being quite clear. There
was no siliceous or Avatery deposit at either part of the flue Avhich I had
opened. I could not, hoAvever, satisfy myself that the fire exercised
much effectual traction upon the vapours in the den

;
probably, there-

fore, the A'apours passed through the condenser chiefly by force of then-
own pressure, such as did not so pass being condensed Avithin the den.
Were it not, therefore, for the careful closure of the mixer, there
would have been during mixing much escape of vapour into the
building, but this is obviated in the manner I have already explained.
The arrangements oil the south side are a little different, although
essentially similar. The two dens communicate by a 12-inch pipe
from near the roof of each with a deposit tower. The length of the
pipe from the nearest den is about 2 feet, of that from the further den
20 feet. The tower into which they open at its upper part is 2 feet
square (internal measurement), and its total height is about 15 feet, and
it descends about 4 feet below the level of the floor of the AArorks. From the
bottom of this toAver, an underground flue 44 feet 6 inches in length leads
to the condenser. During the greater part of its course it is of brick 2 feet
high (internal measurement) at first, but gradually narrowing towards
the condenser to 1 foot 8 inches high, and 2 feet Avide in the greater part
of its course, again becoming larger and higher still, so as to form a small
deposit chamber just before opening by tAvo 12-inch square openings into
the condenser. But between these two parts and about 6 feet from the
condensers there are interposed Iavo 12-incli pipes in order to permit of
another underground flue crossing this flue. The condenser is here con-
structed of tAvo chambers only, the first (in consequence of the length
of flue) not being considered requisite. Both of the chambers contain
perforated bricks

; in other respects the condenser resembles that on the
north side. The flue leading to the fire is very short, indeed the fireplaces
are built in this case against the side of the condenser. The fireplaces
are constructed as shown in the drawing, Plate 25. There are tAvo of



On Effluviuin-
Nuisanc.es, by
Dr. Ballard.

At Harrington’s
works,
Plymouth.

1GG

them, and the Hues are provided with dampers so as to direct the

vapours to one or the other fire as may he desired. The object of having
two fires is as a provision against one of* them being accidentally

extinguished by the vapours. The flue from the fires enters the bottom
of* the chimney shaft 100 feet high. I was informed that, in working
this arrangement of duplicate dens, the flooring forming the roof of the

den filled the day before is partially raised, and a cap is placed upon the

opening of the pipe leading from it before the filling of the other den
commences. I examined the two pipes, lower flues, and condensers in

their whole length. There was very little deposit in the pipes leading

from the dens. The tower was encrusted with siliceous deposit, of which
there was a deposit 1 foot deep at the bottom. At a distance of about
30 feet from the tower the deposit was 6^ inches deep ;

in fact it came just

up to the lower edge of the interposed pair of pipes. There was very little

deposit in the short pair of interposed pipes, and very little again in the

wide part of the flue near the condenser : but this part is cleaned out

monthly. I was told that the tower and first 30 feet of the flue had not

been opened for more than 12 months. The lower part of the condenser

had not been opened for two years, and the appearance it presented

differed in nothing from that of the condenser on the north side. There

was no deposit whatever in the short length of flue leading from the

condenser to the fire, and nothing but ordinary flue dust or soot in the

flue leading from the fires to the chimney stack. This fact indicates

sufficiently clearly that no condensable vapours had escaped the action

of the scrubber. By an arrangement provided for the purpose, the

whole of the products of combustion in the fires were made during a

period of mixing to pass for a time through and out of a testing

chimney shown in the drawing. They had no odour of manure vapours,

nor any other odour than that ordinarily, proceeding from the combustion

of coal or coke.

In a letter from Mr. C. Burnard, dated April 10, he tells me that,

although he found arsenic in the deposit within the flue leading from the

dens to the condenser, he did not find the slightest traces in the flue stuff*

at the bottom of the chimney, i.e., after the vapours had passed the con-

denser ;
and further, that during the mixing of the large den on Feb. 14

last, he caused the chimney gases to pass through a weak solution of

hydrochloric acid for about four hours, and could not, by the most

delicate tests, discover any presence of arsenic.

The efficiency of the arrangements at these works for collecting and

condensing, or burning the vapours produced during mixing, and those

evolved during the first few hours of retention of the manure in fhe den

is thus, in my opinion, incontestible.

I have described the condensing arrangements at James Gibbs & Co.’s

works. The remaining manure works at Plymouth are situated, close

to Gibbs’ works, at Cattedown, about a quarter of a mile beyond the

works of Messrs. Burnard, Lack, and Alger, and outside the town.^

These works are known as Norrington’s works. There are two sets of

works, viz., a set at a lower and another at a higher level. The materials

used are said to be phosphatic guanos, French and other mineral phos-

phates, and dry (foreign) bones. At the lower works there are two

mixers of the ordinary construction fed through a valved hopper at the

top, and each having a short shoot into a hot den well closed in during

mixing. The period of mixing each charge (about 1 ton) is said to

be from 5 to 10 minutes. Both from the mixer and the den a wooden

flue, 2 feet 6 inches square, conducts the vapours to outside the works,

where it is replaced by a stone flue of similar size. This leads to a con-

denser : the length of flue from the mixers to the condensers being
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about 60 or 70 feet. From the condenser another flue passes up the
side of the cliff, beneath which the works are situated, to a com-
paratively low chimney shaft on the top of the cliff : the distance from
the condenser to the top of the shaft is said to be about 150 feet. The
condenser is a closed brick tower about 15 feet high, about 10 feet long,
and about 5 feet wide, divided vertically into two chambers. Each of
them contains a series of wooden frames a made of deal planks set on
edge, with intervals of about 3 inches between them. These frames are
placed alternately, so that their vertical planes cross one another, and
so that, on looking down the condenser, square channels appear to be
formed all the way down. The following diagram (Fig. 6) is intended
to show the kind of arrangement within the condenser

;
the arrows show

the course of the vapours :

—

b b

Each condenser is supplied with water by a 1-incli pipe b passing-

through the middle of the roof, and terminated below by an elongated or

cylindrical rose v hieh is intended to throw out the water in a shower upon
the wooden stages beneath. In addition, there is a perforated pipe c run-
ning round the top of the first chamber. The water flows into the pipes

under some pressure being regulated by a tap in the general supply pipe.

The spray thus produced was a fine spray, and in amount insufficient,

in my opinion, to produce any considerable cooling or washing effect upon
the vapours. Beside this, what struck me in the working of the rose

was, that the spray of water did not fall downwards upon the wooden
frames, but horizontally oulwards against the sides of the brick chamber,
along which the water flowed to the bottom, and then ran off. lleally

the only water which, so far as 1 could see, reached the middle of the

framework was that which, in the first chamber, flowed from the pipe
round the top, while the fumes from the flue entered below the level

of the horizontal shower. Moreover, some of the perforations of the
roses were choked up with rust or silica, and nothing flowed from them.
Examining the arrangement during mixing time, I found vapours
distinctly perceptible to sight and smell passing into the flue beyond
the condenser. About 10 feet beyond the condenser, at a place where
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the Hue is capable of being uncovered for cleansing, I found a deposit of

at least 6 inches in depth of siliceous matter, and the sides were incrusted

with deposit, but to a much less extent. The manager told me that

this part of the flue was cleansed about a year previously. In fact, the

conclusion to be drawn is that, so far as the condenser is concerned, it

exercises little influence upon the passage of the vapours, the chief

protection to the neighbourhood being the length of flue. But even as

respects this, however tardy the flow along the flue may be for the first

80 or 90 feet, it must be much more rapid from that spot to the top of

the chimney shaft, since here the vapour flue is joined by the flue from

the furnaces. The condensing arrangements at the upper works are

similar, but here the flue from the mixer to the condenser is only 10 feet

long, and the vapours after leaving the condenser pass with a very

small interval into a chimney. There appears to me to be still less

protection to the public against nuisance from this than from the lower

part of the works.

c. When organic or nitrogenous matters enter into the composition of

the manures, the offensive vapours proceeding from them in great part

escape condensation either in the flue or by the action of water in a

scrubber. It is therefore necessary in such cases, after such condensation

as can be effected, to pass the vapours through a fire, so as to burn up

any offensive organic matter they may contain. It is with this object

that Burnard, Lack, and Alger superadded a fire to their condensing

apparatus. The sugar scum they use gives to the manurial vapours, in

addition to their acid pungent odour, a sweet smell of a somewhat

ethereal character, and such as is objectionable to many persons, although

not particularly so to myself. Where fish, excrement, blood, or garbage

are used in the mixers, nothing but the best arrangements for combustion

will deprive the vapours of their disgusting odour.

Let me now endeavour to sum up the results of my observations on

manure works, so far as they apply to the relative value of long flues and

washers or scrubbers for arresting the escape of offensive vapours into

the external atmosphere.

There is no doubt upon my mind that (except where offensive organic

vapours are concerned) a sufficiently long flue, properly arranged and

carefully managed may, under favourable circumstances of locality, con-

stitute a full protection to the public against the nuisances proceeding

from the process of mixing.* The flue is to be regarded as an elon-

gated cooling chamber, affording facilities for the decomposition of the

fluoride of silicon by the watery vapour present, and the deposition of

condensed matters. ' But if the vapours pass through it too rapidly they

may fail to be sufficiently cooled and condensed before arriving at

the end of it. The flow of the vapours along it should be deliberate;

and where the mixer is open, and hence where some motive force

must be applied to draw or drive them along, the force should be

just as much as will suffice to occasion a moderate in-drauglit to the

mixer and no more. Hence I have been led to think that the use

of a fan is sometimes, by causing too rapid a current in the flue, rather

an injury to the condensation than otherwise : hence, too, when a

chimney draught is used it ought to be judiciously regulated by a damper.

Hence, again," the advantage of the baulks or mid-feathers introduced by

Mr. Vickers into the first part of his flues : they retard the onward flow

of the vapours, cause them to circulate to some extent in each part so

divided off, and favour deposition. The interposition of wider and

larger spaces, such as deposit towers or deposit chambers, through

* Dr. Dupre’s experiments detailed in the Appendix to this Report fully con-

firm my inferences both with respect to the value of a long flue and of a water

condenser or scrubber.



which the vapours may pass more slowly than through a comparatively
narrow flue, also promotes the mutual reaction of the constituents of the
vapours by the retardation they occasion. There are few works that I

have seen in which, by the exercise of a little ingenuity, space might
not be found for the adoption of this method. It is not at all requisite

that the flue should be in one continuous line. It may be made to pass
backwards and forwards, either under ground or above ground, with as

many bends as may be requisite to obtain the necessary length; indeed,
the more it is bent about the better for its efficiency, the draught being
duly regulated. Where the mixer is thoroughly closed as at Burnard,
Lack, and Alger’s works, it is no bad plan to throw the vapour from the
mixer into the den, which then becomes a first condensing or deposit
chamber. It is impossible to say what should in all cases be the length
of the flue. The determination of this must depend upon a variety of
considerations, among not the least important of which is its capacity,

the presence of condensing or deposit chambers, and the rapidity of the
current through the flue. At Yicker’s works in Widnes 440 feet are

not found too great a length*

Neither is there any doubt in my mind that, when a great length of flue

is considered unattainable or would be inconvenient to construct, a suf-

ficient protection against nuisance from the vapours proceeding from the
process of mixing may be found in a well-considered and well-arranged
water condenser or scrubber. My experience of the condenser at Mr.
Newton’s works in South Bermondsey and of that in use at Burnard, Lack,
and Aiger’s at Plymouth, has quite convinced me of this. Where there
is a very abundant and unlimited supply of water, Newton’s condenser
is applicable, but where the supply is not so abundant, as, for example,
where it is taken from a town supply, and has to be paid for by meter,
Burnard, Lack, and Alger’s condenser is much more economical and equally
effective. In my visits to manure works I have frequently seen water
condensers or scrubbers upon the premises, which in reality were little

better than playthings, and quite useless for their supposed purpose.
The principal faults with them have been that water has been used
stingily, that they have been badly packed with coke or some other
material that has become quite choked up with deposit, or that they have
been allowed to become dilap Lited from neglect and practically useless

—even if a pretence of using them was made. When water is supplied
by a rose the perforations after a time become rusted up or choked
with silica, and the same thing often happens with the perfora-

tions of a colander above the condensing chamber, so that when I have
had the water turned on I have seen only a few jets falling, where
provision was supposed to be made for an abundant shower. In other
works I have seen various fanciful devices for sprinkling water into the
condensing chamber, the only possible use of which was to save
expense while making a pretence of condensation. All such devices

have been mere shams. The provision of a water cundenser on the

premises is no evidence that it is used, as was strikingly illustrated

during a visit I paid to the Western Counties Manure Works at Tor
Point.

It has appeared to me that when economy of space is a considera-

tion, advantage might be gained by carrying the vapours into a suffi-

ciently large chamber filled with spray produced by causing water
under considerable pressure to impinge upon a copper disc or upon
several discs. I gathered this idea from observing the [arrangements
for cooling air supplied to the law courts at the Town Hall, Salford.

A similar idea appears also to have occurred to the managers of

Langdale’s Manure Works at Newcastle-on-Tyne, but here it was
attempted to spray the interior of a flue bent several turns upon itself
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itnd, the space being too narrow, the attempt proved a failure. But the

principle is one which, I hope, will yet be carried into effectual operation

at these works.

But I have yet to mention the arrangements adopted at Proctor

and Hyland’s works in Birmingham, by which the vapours are dealt

with as they arrive from a mixer, not worked by machinery but by

hand. I have already, p. 146, described the chambers in which the

mixing is effected. Prom the upper part of each chamber a wooden

flue, 2 feet square, conducts the vapours a distance of several yards

(varying in the case of the two chambers), to a small fan which drives

them down a pipe which, at the bottom, dips about a foot into an under-

ground tank of cold water, renewed from time to time. In this tank

the solid matters (dirt and silica) are deposited. It also receives,

as I have pointed out (p. 121), the waste steam from the boilers, &c.,

and the overflow runs into the drains. From this chamber the vapours,

or so much of them as remain uncondensed, are conducted into a fire.

The arrangement is figured in Plate 16. I can say nothing as to its

efficiency—mixing was not proceeding on the day that I visited the

works.

4. The nuisance arising from the removal of the manure from the

den is one of the chief of those now proceeding from manure works.

But it is, at the same time, the nuisance which it is most difficult

to find a remedy for. I protest, however, against any assertion that

there is no practicable remedy. It is very difficult to find a prac-

ticable remedy, but cannot be impossible. To say this would be to

ignore general experience in respect of many kinds of offensive busi-

nesses, as to which the same thing might have been said formerly, but

cannot be said now. The discovery and application of a remedy is only

a question of time, experiment, and cost. Only it is essential that the

costliness of the remedy should not be excessive. Let us see, then, what

is wanted. The nuisance arises from the emission from the hot manure

of similar vapours to those which proceed from the mixer during the

mixing process. The free space above the hot manure is full of them,

and similar vapours are mechanically pent up in the mass of con-

solidated manure, and come off when the mass is broken up ;
on the

opening of the den they pass at once into the atmosphere, through

the windows or doors of the den, or first into the building and then

through its various openings into the outside atmosphere. In addition

to such a prolongation of the mixing in the “ mixer ” (when practic-

able) as shall bring about the evolution of the major part of the vapours

capable of formation where they can readily be conducted away and

dealt with (one method no doubt of reducing the nuisance more or less,

according to circumstances), two kinds of remedy may be suggested

:

either the manure may be left to become cold in the den, and thus the

vapours in the den and those mechanically imprisoned in the manure to

become so condensed as not to be evolved in any considerable volume

on disturbing the manure ;
or the vapours may be permitted to escape

into the building and be drawn off from it, and dealt with in an appro-

priate manner. "These two suggestions must be considered separately.

a. The former of these suggested methods is the more difficult to

carry into effect, for the reason that, although some manures consolidate

quickly, all kinds cool slowly ;
many days, as I have shown above, must

elapse (under the most favourable conditions) before the manure becomes

cold enough to be removed without emitting a good deal of offensive

vapour. If this, then, were insisted on, it would involve great incon-

venience and loss to the manufacturers at the busy season of the year,

at least under present arrangements. Few works have more than one

mixer, and still fewer more than two, and there is usually only one den
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seen more than two. Hence with two mixers, each with two dens, one Dr.^iiard!’
7

den of the four being filled daily, only two full days could be given for

cooling in each den, since on the third day it would have to be emptied
for refilling on the fourth, and this would still leave the manure too

hot. But, there are few works so favourably circumstanced as this. I
have had many conversations with large manufacturers as to modes in

which this difficulty might be met. Looking at the matter with an un-
practical eye it might be said that a remedy might be found in increasing

to the necessary amount the number of dens and mixers. Of course this

would be a remedy, but it would involve the devotion of very much
more space than can be spared, even in the largest works, where room is

wanted for storage, both of materials and also of made manures, which
(although it may be made all the year round to meet the requirements
of a large trade) is for the most part only sold off at one period of the
year. This, then, is an impracticable remedy. Again, it may be said

that, instead of having only two dens associated with each mixer,

there might be, say, four, the mixer being so placed as that the manure
shall be discharged into each in succession ; but to this the same objec-

tion as to the space requisite for such an arrangement might be made.
Another mode of meeting the difficulty would be the adoption of means
to expedite the cooling of the manure. One mode of doing this suggested
itself to my mind on observing that at some works a very large area was
provided for the floor of the den, and that it was only filled to the

height (nearly uniformly) of about four feet; while in other works, where
the area was small, the manure lay upon it to the height of 10 or 12 feet.

A quantity of manure lying only 4 feet in depth cools far more rapidly

than a quantity lying 10 or 12 feet in depth. When suggesting this to

Mr. Burnard he said that, while the remedy would be very applicable to

some kinds of manures it would not be applicable to others, since it

presupposed that all manures would flow with equal readiness when
discharged fresh into the den, and would set with equal rapidity, and
this is not the case. Besides, he pointed out that the action of the acid

continues after the discharge of the manure into the den and that in

many cases it is desired that it should continue; but to enable the action

of the acid to continue, the temperature must be maintained, and the

manure must not be allowed to become prematurely chilled as it would
be, especially at a distance from the place of entrance, if allowed to

spread itself out in a thin layer. Probably this last objection does not

apply to all kinds of manure, but it does to some. Mr. Burnard has since

written to me thus :
“ When working with materials containing much

“ iron, I am informed by Mr. Packard, who has had much experience in

“ working German phosphorites, that the den should be so constructed
“ as to allow the manure to run out thin, so as to cool very quickly. This
“ method of working them prevents, or rather lessens to a considerable
“ extent, the combination of the iron, lime, and phosphoric acid, so
“ that the superphosphate does not go back in its per-centage of soluble

“ matter.” Mr. Burnard adds, “In working with Cambridge and some
“ other coprolites whose ‘ setting’ power is good, depth is not essential

;

“ but in our experience, with the materials we have been accustomed
“ to use, we find depth essential

;
in fact, the nearer we can come to a

“ cube, less the corners, the better. When the liquid manure has to

“ flow far, the thinner parts (containing excess of acid) run off from
“ the thicker and undissolved parts, so that the mass is not uniform.
“ This separation is especially likely to take place and to be incon-
“ venient when bones are used, since they mostly remain under tho shoot,

“ whereas they ought to be distributed equably so as to give them a
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“ fair chance of softening and becoming incipiently dissolved.” In
estimating the value of these observations of Mr. Barnard, it is to be

kept in mind that lie regards the “ mixer” merely as a mixer, as merely
the place where the action is initiated

;
and looks to the den as doing the

greater part of the work. The objection to the manure being allowed

to form a thin layer would apparently be less in works where (similar

materials being used) the mixing in the “mixer” is prolonged to

pastiness. My conversation with Mr. Barnard then turned upon the

practicability of drawing off the vapours from the den prior to and
during the whole process of removal, and he told me that he was him-
self about to try to effect this and showed me an apparatus (Korting’s

blower) which he was about to put up with the view of driving all these

vapours through his condenser instead of allowing them to issue into

the building. He has since informed me that the attempt has at present

issued in failure, but that he intends to try again.

b. The latter of the suggested methods of meeting the hot den diffi-

culty, namely, permitting the vapours to escape freely into the building,

and then drawing them off, is not only practicable, but may be seen in

operation at Hunt’s works at Bow Bridge. I have twice already re-

ferred to these works, and the successful manner in which the manure
and bone boiling nuisances have been grappled with (pp. 119 and 162).

At these works all the vapours from the mixer, and from the whole
interior of the buildings, which are virtually close buildings, are drawn
off through appropriate flues by means of a powerful fan, which drives

them first through a washer, and then through a fire. Nothing offen-

sive escapes externally. If it should be argued that some manure
buildings are to extensive to be thus dealt with, the reply is that it is

quite practicable to partition off the largest building into chambers,

each of which might if necessary be separately dealt with. Of course

such a practice as that which I have described (p. 155) as followed at

Norrington’s works at Plymouth, should not, in the vicinity of a town,

be tolerated for a day.

5. The general offensive smell from manure works, which is not

immediately dependent upon the processes of mixing and removal of

the hot manure, may be similarly obviated by ventilating all parts of

the interior of the building where manure is stored or manipulated

into a tall chimney shaft by means of a fan. Advantage would also be

gained by the periodical renewal of the inner surfaces of the building

by means of a layer of lime wash, and by the observance of cleanliness

generally. I am satisfied that manure making might, with a little extra

trouble, be carried on in a much more cleanly and less slovenly manner
than is observable in most of the works I have visited. The drying of

scutch manure by spontaneous heating should be carried on only with

the precautions suggested for similar spontaneous drying of boiled

bones (p. 121). Kiln drying, or drying upon flues, should not be carried

on upon open kilns. The kilns should be situated in a building of some
sort, from which the vapours should be drawn off and conducted through

a fire. No great ingenuity need be exercised in effecting this.

The means adopted at Bilston by the Towns Manure Company for

preventing nuisances during the manufacture of poudrette from night-

soil were, at the time when I visited the works, as follows :—The whole

of the process, from the reception of the night-soil in covered vessels to

the packing of the poudrette in bags, was conducted within a closed

building. The night-soil, immediately the sulphuric acid was added to

it, was emptied into one of Milburn’s patent desiccators (30th July 1872,

No. 2,266). The interior of the machine communicated with a Baker’s

blower, which sufficed to create a sufficient in-draught to prevent, any
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the cover was partially removed for the purpose of charging the machine. Er! Bollard
by

By means of a special aiTangement of flues, this blower drove the vapours
given off through two fires used for heating the drying floor, and the pro-

ducts were discharged from a chimney shaft 128 feet in height. As the

furnaces were arranged at these works, an occasional escape of uncon-
sumed vapour might take place if the stoker was not very careful in

the manner of coaling, and in the management of the dampers. But on
the whole the plan adopted was successful in preventing nuisance. I

have not had an opportunity of seeing the method of drying excrement
adopted by Captain Liernur at Dortrecht. but it has been very carefully

elaborated, and is said to be unproductive of nuisance.

June 1877. Edward Ballard.

APPENDIX.

Preliminary Report on the Gases Evolved during the Manufacture
of Superphosphate from Carolina Phosphate at the Works of

James Gibbs & Co., Victoria Docks.

The superphosphate is prepared by the action of slightly diluted sulphuric

acid on finely powdered Carolina phosphate. The mixing of these two is

effected in a covered mixer, having a long narrow aperture at the top, through

which the powdered phosphate is introduced. This tank communicates with a

long wooden flue or shoot, at the farther end of which a fan is worked, draw-

ing a strong current of air through the tank into the shoot and forcing it

through a scrubber into a chimney. All gases and vapours evolved during the

mixing are thus swept into the shoot, and can only escape into the chimney

after having passed the scrubber. About 5,000 cubic feet of air are thus

passed through the mixer and flues per minute. The phosphate and the acid

are introduced into the mixer in quantities of 12 cwt. of the former to 8 cwt.

of the latter, with the addition of about 3 cwt. of water. The thorough

mixing is effected by means of a mechanical stirrer, which also helps in

emptying the tank and takes a few minutes only. During the mixing the

temperature is greatly raised
;
but while actually in the tank a small portion

only even of the carbonic acid escapes, as the mixture has to be run off into a

large “ den ” beneath before much effervescence takes place, otherwise the

mixture overflows from the tank. No doubt the greater portion of the

carbonic acid, as well as of the tetrafluoride of silicon liberated, escapes

gradually while the mixture is in this
“ den.”

I endeavoured to examine the gases evolved by passing pipes into the shoot,

—

1st. As near as possible to the mixer (point I.)

;

2nd. Into the shoot just before it enters the scrubber (point II.)

;

3rd. After having passed the scrubber (point III.);

and by drawing the gases from these points by means of small steam exhausts

through gutta-percha boitles containing a solution of pure caustic soda, which

would absorb the gases sought for, and could afterwards be examined for

them. No definite result was, however, arrived at, not only on account of the

enormous quantity of air passing through the shoot greatly diluting the gases,

but also on account of the silica separated from the tetrafluoride stopping up

the pipes of the apparatus. For these reasons I have been unable to come to

any definite conclusion as to the existence or non-existence of free hydro-

fluoric acid in the gases evolved, and must reserve the final decision on this

point for a future occasion. The following points, however, have been
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1st. That the gases, after having passed the scrubber, contain no appreciable
traces of any fluorine compound, but still contain minute traces of arsenic.

2nd. That the proportion of fluorine compounds evolved is only a small
fraction of the amount of carbonic acid liberated (which in the mean of two
experiments amounts to about 2 °/0 of the volume of air passing through the
shoot), probably less than l/30th part. [The alkali through which the gases
from point I, had been passed contained 26 °/0 of carbonate of sodium, the
remainder consisting of fluoride of sodium, silica, chloride of sodium, traces
of arsenic, &c., &c. The solution from point II. contained 98 °/0 of carbonate
of sodium; that from point III. and upwards of 99 %.]

3rd. That the gases evolved contain small but distinct traces of arsenic

;

mnch of this, however, is stopped by the scrubber.
There are, however, some facts observed which render it at least highly

probable that no free hydrofluoric acid is present in the gases evolved.

a. The phosphate employed contains a very large excess of silica compared
to the amount of fluorine present, and it is not likely that hydrofluoric acid
would be evolved under such circumstances. Two samples of Carolina phos-
phate used at the works of Messrs. James Gibbs & Co., were found to

contain :

—

Much of this fluorine, moreover, remains in the resultant super-phosphate, and
the ratio between the amount of silica present and fluorine evolved is even
much greater than these analyses indicate. Thus the manure made during my
visit from sample 2 was found on subsequent examination to contain

—

And as one part of phosphate yields about 1
' /5 part of superphosphate, it

follows that the proportions of fluorine and silica left in 100 parts of original

phosphate amount to

—

the superphosphate. The same seems to be the case with regard to the arsenic

contained in the sulphuric acid used, the greater part of which remains in the
superphosphate under circumstances similar to those of these works.

b. It is highly improbable that in a mixture of tetrafluoride of silicon, hydro-
fluoric acid and steam, silica would be deposited as long as any hydrofluoric

acid is present. The deposition of silica thereof shows, I think, that at that

point no hydrofluoric acid is present. Now, the deposition of silica begins at

once, or almost at once
;
and as, owing no doubt to an insufficiency of watery

vapour and the comparative shortness of the flue at these works, only a small
proportion of the total amount of tetrafluoride evolved is decomposed in the

shoot, the far greater part reaching the scrubber to be there decomposed, the

amount of hydrofluoric acid contained in the gases evolved can be but a small

fraction of that of the tetrafluoride, otherwise no deposition of silica would
take place at the near end of the shoot.

During the passage of the gases and steam along the shoot a variety of

reactions probably take place. A portion of the fluosilicic acid produced is

again evaporated, and thereby split up into tetrafluoride and hydrofluoric

acid; this in turn acts on the silica separated, once more forming tetrafluoride

to be again decomposed, &c., &c. It is thus possible that traces of hydro-

fluoric acid may be found in parts of the shoot; and the etching effect on
glass which the gases evolved produce, is no doubt mainly due to this evapora-

tion and consequent decomposition of hydrofluosilicic acid.

As the case stands, we are thus, I believe, justified in concluding

—

Carbonic acid

Fluorine

Silica -

Sample 1,

4-32
1*81

Sample 2.*

4-28
1-90
12-00

Fluorine

Silica

oiiiua -
/

showing at all events that by far the greater proportion of fluorine is left in

Fluorine

Silica

* This sample was taken from the material used during my visit to the works.
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1st. That by far the greater portion, if not all, of the fluorine evolved
during the process of manufacture of superphosphate from Carolina phos-
phate, is evolved in the form of tetrafluoride. If no efficient scrubber is used
this tetrafluoride would escape into the air and be converted gradually into
fluosilicic acid and silica. The fluosilicic acid in its turn may, whenever it is
condensed and again evaporated, produce free hydrofluoric acid. If, however,
an efficient scrubber is employed, the whole of the liuorine compounds are
arrested.

2nd. The gases evolved when certain kinds of sulphuric acid are used con-
tain distinct traces of arsenic, not all of which is arrested by the scrubber, but
escapes in part into the air.

3rd. The superphosphate produced contains the greater part of the fluorine
present in the phosphate employed, as well as the greater part of the arsenic
contained in the sulphuric acid used.

Westminster Hospital,

June 30th, 1877.

(Signed) A. Dupr£.

Further Report on the Gases Given Off in the Manufacture of
Superphosphate from Carolina Phosphate, at the Works" of
Messrs. James Gibbs & Co.

In a previous report, dated June 30th, 1877, the method of manufacture
adopted at these works, as well as the general character of the gases evolved
during manufacture, was described. It was there shown that, in all pro-
bability, all the fluorine evolved during the process was given off as tetra-
fluoride of silicon. The apparatus then employed in the collection of the
gases did not, however, enable me to settle the question definitely, and I have
therefore again visited the works with a more efficient form of apparatus, with
which I have obtained much more definite results. Before describing these,
the following additional details connected with the manufacture may be
mentioned.
As before explained, the powdered phosphate, sulphuric acid, and water, are

introduced into a mixer in the proportions of 12 cwt., 8 cwt., and 3 cwt.
respectively. They are thoroughly mixed by a mechanical stirrer, and
run into a den, before any considerable evolution of gas has taken place.
During this mixing the temperature of the mass rises considerably, up to
160 or even 186° F., according to the length of time it is kept in the mixer.
Usually the temperature in the mixer ranges between 120 and 160° F. only,
but goes on rising somewhat in the den, in which the temperature of the mass*
when about 30 tons had been run in, was found to be 180° F. The tempera-
ture in the shoot, close to mixer and den, both of which are ventilated into
the shoot, stood at 80° F. shortly after the mixing had begun, but as more
and more of the hot mixture accumulated in the den the temperature gradually
rose to 125° F.

The air in the shoot was found to be perfectly saturated with moisture,
even at the elevated temperature, and there can therefore be no question that
much more than sufficient water is present to decompose all the tetrafluoride
that could possibly be contained in the gases evolved. But to return to the
experiments.

A lead pipe (f-in. diam.) was passed into the shoot close to the entrance of
the flues frorn the mixer and den. Through this pipe a portion of the gases,

• &c., &c., passing through the shoot was drawn by means of a small steam
y exhaust, and forced, together with this steam, into a lead condenser kept
cold by water. In this condenser the steam from the jet, as well as that
present in the air, is condensed, and any tetrafluoride of silicon present
is decomposed into silica and fluosilicic acid, the latter dissolving in
the condensed water. Any hydrofluoric acid present would simply be
dissolved. In case no hydrofluoric acid is present the condensed liquid
would contain silicon and fluorine in the proportion of 1 equivalent or

'
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28 parts of the former, to G equivalents or 114 parts of the latter. If, how-
ever, hydrofluoric acid as well is present in the gases the proportion of
fluorine would he found higher. The acid liquid as it ran from the condenser
was at once filtered, to prevent, as far as possible, all action between the
silica separated and any hydrofluoric acid that might be present. The liquid

was also collected in two portions, the first portions between the hours of

1 p.m. and 2.30 p.m. (the mixing having begun at 1), the second between
2.30 and 4 p.m. While the pipe between shoot and condenser was clear

(occasionally it had to be cleared) about 50 cubic feet of air passed through
the condenser per minute, which, though only a small portion of the amount
of air passing through the shoot (about 5,000 cubic feet per minute), was yet
sufficient to yield an amount of acid readily allowing the quantitative estima-
tion of the fluorine and silica contained in it. These were found to be the
following :

—

Silicon. Fluorine.

In the first portion - - 0'081°/o 0‘32°/
o

In the second portion - - 0'091°/o 0 "35°/
0

The proportion of silicon found is thus a little higher than it should be on
the assumption that all the fluorine is present as fluosilicic acid when it should
have been O’ 079 °/0 and 0 - 08G°/o respectively. The small excess found is no
doubt due to the fact that the freshly separated silica is slightly soluble in

the condensed liquid. It is thus clear that all the fluorine contained in the
gases evolved is present in the form of tetrafluoride, and no portion of it in
the form of hydrofluoric acid.

AYhen the mixing begins the temperature of the shoot is comparatively
low, and much moisture, containing hydrofluosilicic acid in solution, will be
condensed even in the first portions of the shoot. As the temperature rises

some of this will again be volatilized; but as this volatilization takes place

in contact with a large excess of finely-divided silica (deposited in the shoot)

tetrafluoride of silicon only will be produced. This in its turn is again
decomposed, in the cooler parts of the shoot, into silica and fluosilicic acid.

If then the shoot is of sufficient length to allow the gases to become cool, all

the tetrafluoride will be completely decomposed into silica, which is deposited
in the shoot, and into fluosilicic acid which remains dissolved in the water
condensed, and no irritating gases will escape into the air. In case the shoot

is short it will have to be supplemented (as it is in the works of Messrs. Gibbs
& Co.) by an efficient scrubber. Taking then this and the former investigation

together we arrive at the following conclusions :

—

1st. All the fluorine evolved during the process of manufacture of super-
phosphate from Carolina phosphate is evolved in the form of tetrafluoride.

2nd. By the employment of a sufficiently long shoot, or a short shoot and a
scrubber, all the tetrafluoride can be arrested.

3rd. The gases evolved, when certain kinds of sulphuric acid are used,

contain distinct traces of arsenical compounds, not all of which are arrested by
the scrubber.

4th. The superphosphate produced contains the greater part of the fluorine

that was present in the phosphate employed, as well as the greater portion of

the arsenic contained in the sulphuric acid used.

(Signed) A. Dupr£.
Westminster Hospital,

Sept. 25th, 1877-
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A . Gas Pipe Ihnrv Hie Meter.

B . Gas Chamber

C . Gas Fan/.

D . Gas Pipe

E . Air Faro.

F . Air Pipe .

C Mitring CJuunler

H JPipertxrfronb half cfBurner.

I „ bade „ „

K. Flexible ’liibes.

L . Becdva s

.

M Gas Pipes & Burners.

N lied on which/ carcass travels

The dotted/ lines shew the-postlionoCAppajoIns

when’ open to receiAV/the Pigs





Plate 5

.

DvjGEnfieLO.LiTH 22 . Bedford S’ Covent Garocn .

Plan shewing arrancementof the Pots Stirrers,Covers, Flues &c. at Sir E. Buckley’s Prussiateof potash Works. Clayton. Manchester

Ijsi

A. Jraw pot

B. Fire place

a/. Cover ofpot

b. Stirrer

c. Hingedpipeconveyuegi apours to theydue

cb Fine surrouridjcrtgthepot&leadmgto the.

dcirwiey shaft.

Cross Secdow.

Front' JEJjcvatxorv

.

YerUcaL Section/

Scale.

? _J I i

Grouted/ Plan/. Sectional' Plow.
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Plate 8
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Plate 10.

PLAN OF APPARATUS IN USE AT

J. POYNTER & SONS, BONE WORKS,

CREENOCK.

JJfJ
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FRONT

ELEVATION.

PART

SECTION.

END

ELEVATION.

PART

SECTION













Plate 14,

PLAN OF THE

ARRANGEMENT FOR COLLECTING VAPOURS EMANATING FROM

PIPE KILNS AT DUNCAN'S SUGAR REFINERY, VICTORIA DOCKS.

/

o- Upper part of pipes of lain.

^
b. Ftue into which they open above oral which contains char afx/Ut to be it

-

burned.

c. Wooden cover of fine, rained, by a;pulley where thepipes cue to be filled up.

d. Cover in- its place covering in the top ofthe fine.

e. blue for receiving vapours from b.

t. Flu e, for smoke from, the kiln .

The arrows show the course of the vapours.
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Plan of the Mixer

IN USE AT

Burnard Lack Alcer's Works Plymouth.

A . flu i Mirer - purr of the interior shown.

cl the Stirrer

1). flour for cleaning out manure shoot

.

c.Damper above ma/uzrc shoot to discharge cometas of Muter,

d Fine for vapours from the Ahiccr leading to die interior of the den

e. The hot doth.

f. Slwot leading from, the Aliacr to die de/e.

B. The wooden, channel, fitted, with, cav archimeihun screw fir die propnlsi/m, of die

f. Jacobs ladder by which, die materials are supplied from, below.

dry materia/s.

Wail





S'O





Plate 17.





Plate 18
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Mess

r
.

s

Thomas

Vickers

&Sons.

Plan

shewinc

Box,

Flues

&c,

for

catching

Acid

depositfrom

Mixer,

as

in

use

at

Manchester

$





Plaxe 20.

Messrs Thomas Vickers &.Sons,

PLAN SHEWING BOX, FLUES &c. FOR CATCHING

ACID DEPOSIT FROM MIXER AS IN USE AT WIDNES .

VERTICAL SECTION & SIDE ELEVATION.

Dam >

“'2£S,sa“1H Damper

a .fjj

Floor

I

k

I

\ \& 1

l \4r
Jdotderc.

Ground/ Line

—> to Chimney.

T.rAr,.*,.

GROUND PLAN.

Wood/ Flue, ikr top made to take off for clecaung out/ fhie, v

\

4
b

CTT'"1
j

|

Wood Flue
c>

l'X O i 2 3 1 5Ml 1 1 I !_ 1

w rs w ten
_j : i

Cl

A Wooden flue enlarged/ ca>A'into ct -wit/ of (hander

B Brick, deposit chamber. C Smaller sarvlar chamber,

a. ParlJtwwi ire fbut. b Cleaning out doors, c Opening from, hot den,

regulated, by g. clamper.

1W
Dangerf'eld.Lith. 22. Bedford S

t

Covent Garoen





Plate 21.

DRAWINC OF THE INTERNAL

CONSTRUCTION OF THE CONDENSER

Dmicerfielo L'th ?2 StDfnno S’ CoveuT CaRoeii

PL: N OF THE CASCADE CONDENSER IN USE AT NEWTONS WORKS IN BERMONDSEY.

PLAN SHOWINC THE SHAPE OF

THE OPENINCS FOR THE CASCADES.

AS VIEWED FROM THE FRONT OR

BACK.

Inlet front Tank
Hafir supplied





Plate 22

A. Chimney.

B. the Fan/ 6 -ft. diameter, 2 ft 6 ins wide, driven/ at
350 revolutionsper minute .The, cover and sides are
moveable far cleaning

C. The Condenser inlo which the gasis blown,fromthe dm.
this is lilted up inside with intercepting barsofwood
crossing and recrossing each other cat shortinterxrds.

These bars rest ow a/ rack, also of wood and can odd be
removed, cleaned\and replacedby rmwvmgthe doora..

b. Pafonited leaden traythroughtvhich/fhe waterdills on
to the intercepting barsmside.

e. Water tap.

(L. Trough/ ortale inlo which/the water falls from/ the

condenser,imd cncrflows into thepipe f.

D. Wooden/ flue -from, supaphosphate, mixers.
E Short fine leading twin the Cerulenser tothe Chimney.
F Branchflue 50yds lorig leading front guano mixers atul

aderingflue franc superphosphate- miners at c

.

g. Damper.









Condensing Apparatus
in use at

The Plymouth Chemical Works
Burnard Lack and Alger.

Section of Towers .
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